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this manual or the programs may not be copied, in whole or part, withoui Ihe written 
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the soltware to tte used on more than one computer owned by the purchaser, including a 
shared-disk system, (Conlect your aulhorlzed Apple dealer tor information on multi-use 
lioensos) 



Product Re¥isions 



Warning 



Apple cannot guarantee Ihal you will receive notice of a revision to the software 
descntied in the manual, even it you have relurned a registration card received with the 
product. You should periodically check with your aulhorisod Apple dea^r, 

© AppteComputer. Inc. 198-4 
20535 Mariani Avenue 
Cupertino, Caliiornia 95014 

Appte. the Apple logo, ano ProDOS are traoemarl\so( Apple Cornputer inc 

Simultaneously published in the United Si ales and Canada. AH rights reserved. 



This equipmeni has been cerlifSed to compty with the timits tor a OaM B computing 
device, pursuant to Subpart J of Part 15 ol FCC Rules. Only peripher&is [computer 
input /odlptit devices, terminals, printers, etc.) certified to comply with the Cfass B limits 
may be attached to this compuier. Operation with nonK^ertified peripherals Is illtety to 
r^uit in interference to radio and TV reception 



Reorder Appte Product #A2L403a 



l: s» 

l: 

I- ^j i 

l; 

l: 



l: 



>9/7/7/e Uc Reference Manual 
Volume 2 



L^ 




L-a 



o 
o 

3 



List of Figures and Tables 



Uifl 



Preface 



Appendix A 






Appendix 8 



Appendix C 



IX 



XIII 



The 65C02 Microprocessor 

2 A.I Differences Between 6502 and 65C02 

2 A.I 1 Differing Cycle Times 

3 A. 1.2 Differing Instruction Results 

4 A-2 Data Sheet 



Memory Map 



15 



15 B.I Page Zero 

19 B.2 Page Three 

20 B.3 Screen Hoies 

23 8.4 The Hardware Page 



important Firmware Locations 



31 



31 


C.I The Tables 


32 


C.2 Port Addresses 


34 


C.3 Other Video and I/O Firmware Addresses 


34 


C.4 Applesoft BASIC Interpreter Addresses 


34 


C-5 Monitor Addresses 


Table 


of Contents 



fiiT 



Appendix D 



Operating Systems and Languages 

37 D.I Operating Systems 
37 D.1.1 ProDOS 

37 D.I .2 DOS 

38 D.I. 3 Pascal Operating System 

38 D.1,4CP/M 
30 D.2 Languages 

3B D,2.1 Applesoft BASIC 

39 □2.2 Integer BASIC 
39 D.2.3 Pascal Language 
39 D,2.4 FORTRAN 



37 



Appendix E 



Interrupts 



41 »- 



41 

41 

42 

43 

43 
44 

46 
46 

47 
4B 
49 
50 
50 
52 
53 
53 



55 
55 
56 
57 
57 
56 
50 

59 



E.I Introduction 

E 1.1 What lean Interrupt? 
E.I. 2 Interrupts on Apple W Computers 
E.1.3 Interrupt Handling on the 65C02 
E.1 4 The Interrupt Vector at $FFFE 
E.2 The Buiit-in Interrupt Handier 

E.9.1 Saving the Memory Configuration 
E-2.2 Managing Main and Auxiliary Stacks 
E.3 User's Interrupt Handier at $3FE 
E.4 Hanbiing Break Instructions 
E.5 Sources of Interrupts 
E.6 Firmware Handling of Interrupts 
E.6.1 Firmware for Mouse and VBL 
E.6. 2 Tirmware for Keyboard interrupts 
Using Keyboard Buffering Firmware 
Using Keyboard Interrupts 
Through Software 
E,6.3 Using External interrupts 
Through Firmware 
E.6 4 Firmware for Serial Interrupts 
Using Serial Buffering Transparently 
Using Serial interrupts Tfirough Firmware 
Transmitting Serial Data 
A Loophole in the Firmware 
E.7 Bypassing the Interrupt Firmware 
E.7 1 Using Mouse Interrupts 
Without the Firmware 
E.7. 2 Using ACIA Interrupts 
Without the Firmware 



Table of Contents 






fT 


|_ B Appendix F 


Apple 11 Series Differences 


61 


C4 


61 


F.1 Overview 




r 


63 


F.1.1 Type of CPU 




^ 


63 


F.1.2 Machine Identification 




1 -^ 


64 


F.2 Memory Structure 






€4 


F.2.1 Amount and Address Ranges of RAM 




r^ 


65 


F.2.2 Amount and Address Ranges of ROM 




1 -^ 


66 


F.2. 3 Peripheral-Card Memory Spaces 






66 


F.2, 4 Hardware Addresses 




ha 


67 


SCOOO to SCOOF 




F^ 


67 


SC010 to SC01F 






6B 


$0020 to SC02F 




ha 


66 


$0030 to $C03F 




pi 


66 


$0040 to SC04F 






68 


$0050 to SC05F 




L^ 


69 


$C060 to $C06F 




F^ 


70 


SC070 to SC07F 






70 


SCOeO to $C08F 




L- 


70 


SC090 to SCOFF 




F^ 


71 


F.2. 5 Monitors 




L 


72 


F,3 i/0 in General 




72 


F 3.1 DMA Transfers 




i^^3 


72 


F,3.2 Slots Versus Ports 






72 


F,3.3 Interrupts 




ha 


73 


F.4 Keyboard 




pi 


73 


F.4.1 Keys 






74 


F.4.2 Character Sets 




L^ 


75 


F.5 Speaker 




1 = 


75 


F.6 Video Display 






75 


F.6.1 Character Sets 




hs 


?6 


F.6.2 MouseText 




Fs 


T6 


F.6.3 Vertical Blanking 




1 


76 


F.6.4 Display Modes 




L- 


77 


F.7 Disk I/O 




hi 


77 


F.8 Serial I/O 




1 


77 


F.8.1 Serial Ports Versus Serial Cards 




^^ 


78 


F,8,2 Serial I/O Buffers 




^H 


79 


F.9 Mouse and Hand Controls 




1 


79 


F.9.1 Mouse Input 




Im^ 


79 


F,9.2 Hand Control Input and Output 




1 ■■ 


60 


FJO Cassette I/O 






61 


F.11 Hardware 




L-a 


01 


F.11,1 Power 




P 


81 


F.11,2 Custom Chips 




h 


Table of Contents 


f7 









Appendix G 



USA and fnternational Models 

83 G.1 Keyboard Layouts and Codes 

85 GJ.1 USA Standard (Stioles) Keyboard 

88 G.I. 2 USA Simplified (Dvorak) Keyboard 

89 G.I. 3 [SO Layout of USA Key&oard 

90 G.f.4 English Keyboard 

91 G.I. 5 French and Canadian Keyboards 

93 G.1.6 German Keyboard 

94 G.I. 7 Italian Keyboard 

96 G.l.B Western Spanish Keyboard 

97 G.2 ASCII Character Sets 
99 G.3 Certifications 

99 G.3.1 Radio Interference 

99 G.3.2 Product Safety 

99 G.3.3 Important Safety Instructions 

100 G.4 Power Supply Specifications 



83 



Appendix H 



Conversion Tables 

103 HJ Bits ar^d Bytes 

106 H.2 Hexadecimal and Decimal 

107 H 3 Hexadecimal and Negative Decimal 
109 H.4 Graphics Bits and Pieces 

112 Yi.5 Peripheral Identification Numbers 

114 H-6 Eight-Bit Code Conversions 



103 ^ 



Appendix I 



Firmware Listings 



125 



VI I 



Table of Contents 









1 Glossary 


219 


Bibliography 


243 


index 


247 



Telf Apple Card 



Table of Contents f^ 






m 

3 

a 

IB 
tff 



Appendix A 



The 65C02 Microprocessor 

2 Table A-1 Cycle Time Differences 



Appendix B 



Memory Map 

16 Table B-l Zero Page Use 

19 Table B-2 Page 3 Use 

20 Table B-3 fVlain Memory Screen Hole Allocations 

22 Table B-4 Auxiliary Memory Screen Hole Allocations 

24 Table B-5 Addresses $C000 Through SC03F 

25 Table B-6 Addresses $C040 Through $C05F 

26 Table B-7 Addresses SC060 Through $C07F 

27 Table B-8 Addresses $C080 Through ECOAF 

28 Table B-9 Addresses SCOBO Through SCOFF 




Appendix C 



Important Firmware Locations 

32 Table C-1 Serial Port 1 Addresses 

32 Table C-2 Serial Port 2 Addresses 

33 Table C-3 Video Firmware Addresses 

33 Table C-4 Mouse Port Addresses 

34 Table C-5 Apple lie Enhanced Video 

and Miscellaneous Firmware 

35 Table C-6 Apple lie Monitor Entry Points 

and Vectors 



List of Figures and Tables 



I IX 



Appendix E 



Interrupts 

45 Figure El 
58 Table El 
58 Table E-2 



Interrupt-Handling Sequence 
Activating Mouse l^nterrupts 

Reading Mouse Interrupts 



tl. 



U. 



Appendix F 



Appendix G 



Apple if Series Differences 

80 Figure F-1 Apple II. fl Plus, and lie Hand ControJ 
Signals 



USA and International Models 



BS Figure G-1 

B6 Table G-1 
aa Figure G-2 

89 Figure G-3 

90 Figure G-4 

90 Table G^2 

91 Figure G-5 

92 Figure G-6 

92 Tabie G-3 

93 Figure G-7 

93 Table G-4 

94 Figure G-8 

95 Table G-5 

96 Figure G-9 

96 Table G-6 

98 Table G 7 
100 Table G-e 



USA Standard or Shoies Keyboard 

(Keyboard Switch Up) 

Keys and ASGii Codes 

USA Simplified or Dvorak Keyboard 

(Keyboard Switch Down) 

ISO Version of USA Standard Keyboard 

(Keyboard Switch Up) 

Engiish Keyboard (Keyboard Switch Down) 

English Keyboard Code Differences 

From Table G-1 

French Keyboard (Keyboarct Switch Down) 

Canadian Keyboard [Keyboard Switch Down) 

French and Canadian Keyboard Code 

Differences From Table G-1 

German Keyboard (Keyboard Switch Down) 

German Keyboard Code Differences 

From Table G-l 

Italian Keyboard (Keyboard Switch Down) 

Italian Keyboard Code Differences From 

Table G-1 

Western Spanish Keyboard (Keyboard 

Switch Down) 

Western Spanish Keyboard Code 

Differences From Table G-1 

ASCII Code Equivalents 

50 \^z Power Supply Specifications 






List of Figures and Tables 



E 



Appendix H 



Conversion Tables 



104 


Table H-1 


105 


Figure H-1 


106 


Table H-2 


10B 


Table H-3 


109 


Table H-4 


113 


Table H-5 


115 


Table H-6 


116 


Table H-7 


117 


Table H-8 


118 


Table H-9 


119 


Table H-10 


120 


Table H-11 


121 


Table H-1 2 


122 


Table H-13 



What a Bit Can Represent 
Bits, Nibbles, and Bytes 
Hexadecimal/Decimal Conversion 
Decimal to Negative Decimal Conversion 
Hexadecimal Values for High-Resolution 
Dot Patterns 
PIN Numbers 

Control Characters. High Bit Off 
Special Characters, High Bit Off 
Uppercase Characters. Higfi Bit Off 
Lowercase Characters. High Bit Off 
Control Characters, High Bit On 
Speciai Characters, High Bit On 
Uppercase Characters, High Bit On 
Lowercase Characters, High Bit On 



List of Figures and Tables 



fxT 



l: 



L 

l: 
l! 

C 





n 

(El 



This volurne. Volume 2 of the ^pp^e //c Reference Manual 
contains nine appendixes, a bibliography, and a glossary. 

Appendix A contains a description of the differences between 
the 6502 and tlie 65C02 microprocessors, pius a reprint of tlie 
manufacturer' s data sheet tor the 65C02 microprocessor. 

Appendixes B and C contain tabies of The important RAM, 
ROMi, and hardware addresses in the Appie he. The reader can 
use these tables to find iocations by address, the index to find 
them by iabel. the firmware iistings to find them as defined and 
used, and the chapters to find them described in the context of 
their function. 

Appendix B is a memory map ot the Appie He, including detailed 
tables of page zero, page three, the screen hoies. and the 
hardware page. 

Appendix C lists the published firmware entry points, arranged 
by address, and indicates where in the manual they are 
described. The list includes I/O firmware (pages SCI 
through E&CF) and Monitor firmware (pages SFO through SFF]. 
For Applesoft interpreter firmware (pages $D0 through SEF), 
refer to the Applesoft BASiC Programmer's Reference Manual, 
Volumes 1 and 2. 

Appendix D discusses what operating systems and languages 
run on the Apple lie. and what features they do and do not use. 

Appendix E describes how to use the Apple lie s interrupt 
handling capabilities. 

Appendtx F contains an overview of the differences among the 
Apple It series computers. 



Preface 



Ixiit 



The Glossary defines many of the technical terms used in this 
manuai. 
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Appendix G contains the keyboard layouts, code conversion 
tables, and external power supply cliaracteristjcs of USA and 
international models of the Appie lie. 

Appendix H contains reference tables for code and number _-^ 

base conversion, C^ 

Appendix I contains a listing of the source code for the IMonitor, ^^ 

enhanced video firmware, and inpuiyoutput firmware contained j^ 

in the Apple He The listings do not include the built-in Applesoft -^ 
interpreter, which is discussed in the Applesoft BASfC 

Programmer's Refererjce Manuai jj^ 

The Bibliography lists articles and books containing additional 

information about the Apple He and related products. 
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This appendix contains a description of the differences 
between the 6502 and the 65C02 microprocessor It also 
contains the data sheet for the NCR 65C02 microprocessor. 


In the data sheet tables, execution times are specified in 
number of cycies. One cycle time for the Apple lie equals 0.978 
microseconds. 


If you want to write programs that execute on ail computers fn 
the Apple il series, make sure your code uses oniy the subset 
of instructions present on the 6502. 
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Appendix A: The 65C02 Microprocessor ll 



A. 1 Differences Between 6502 and 65C02 



The data sheet lists the new instructions and addressing modes 
of the 65C02. Ttits section supplements that information by 
listing the instructions whose execution times or results have 
changed. 



4. /. 1 Differing Cycle Times 

tn general, differences in execution times are significant only in 
time-dependent code, such as precise wait loops. Fortunately, 
instructions with changed execution times are few. 

Table A-1 lists the instructions whose number of instruction 
execution cycles on the 65C02 is different from the number on 
the 6502, 

Table 4-t. Cyds Tims Differences 



InstructiDn/Mode 

ASL Absolute, X 
DEC Absolute, X 

INC Absolute, X 
JMP {Absolute) 
LSR Absolute. X 
ROL Absolute, X 
ROR Absolute. X 



Opcode 

IE 

Dt 
FE 
6C 
5E 
3E 
7E 



esoi 


GSC02 


Cycles 


Cycles 


7 


6 


7 


G 


7 


6 


5 


6 


7 


G 


7 


G 


7 


6 
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Appendix A: The 65C02 Microprocessor 



mr^ 



A, 1.2 Differing Instruction Results 

It is important to note that the BIT instruction when used in 
immediate mode (code $89) leaves Processor Status Register 
bits 7 (N) and 6 (V) unchanged on the 65C02. On the 6502, all 
modes of the BIT instruction have the same effect on the Status 
Register: the value of memory bit 7 is placed in status bit 7, and 
memory bit 6 is placed in status bit 6. However, all BIT 
instructions on both versions of the processor set status 
bit 1 (Z) if the memory location contained a zero. 

Also note that if the JMP indirect instruction (code S6C) 
references an indirect address location that spans a page 
boundary, the 65C02 fetches the high-order byte of the ettectiv© 
address from the first byte of the next page, while the 6502 
fetches it from the first byte of the current page. For example, 
JMP iS2FF) gets ADL from location $2FF on both processors. 
But on the 65C02. ADH comes from $300: on the 6502, ADH 
comes from $200. 



A.1 Differences Between 6502 and 6&C02 
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A.2 Data Sheet 



The remaining pages of this appendix are copyright 1982, 
NCR Corporation, Dayton, Ohio, and are reprinted with their 
permission. 
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- GENERAL DESCRIPTION 

The NCR CMOS 6S02 is an B-blt microprocesuar which Is son- 
ware compitible vytthi the NMOS 6&02. The NCHESCOZ hardwart 
interfaces with all 8&00 p-eriphBrali. The enli ar>cementi include 
ten additional initructior^i, expanded operational co(te( and 
tWtJ nnv addrnHrig mcides. This microproceisoi hai all of the ad- 
vinta^ejr t^f CMOS technologv^ 'o^v cower cDntumption. ircr«ated 
nei*e immunrtv and hi^er rflljabilinv. The CMOS 6B02 i-s a low 
pow*T high performance micrciprocefsoi with applications in the 
contumer, bufin^sj, aui^nioiive and CEnmuoieatiofii mafkei. 



FEATURES 

Enhanced ■software perfoFmance irtcludinfl 27 Additional^ OP coc^ 
encompassing' ten ne-i^ inttfiiclrom^ and two affditional 
addressing mixles. 

66 micrDprocesso r initructions. 

15 tiddrassiftg mgd^;, 

I7fi op4ratioral cod?;, 

lAAHz, ZMH'z operatian. 

Operates at f raquenci^ as low 

a$ 200 H2 for evao Jower power 

consumption (pse u do -static : stop during Oj hilgh>. 

Compatibis with MM OS 6500 series 
m iCroprocetiors . 

&d K-tvte addreitablB imemotv- 

<nt«nuptcapabllitv. 

Lower power consumption, 
4mA IMM?. 

tS tfolt powar supply, 

G-bit bidirectiorral data bus, 

Bus C^^mpatible with M68C0. 

rJoii-nieskaUe interrupt. 

40 pin dual-sn-line packagj>n{]. *"' 

Q-hn parallel proce^iingi 

DscEmal and binary arUhmetic. 

Pipel ire architecture. 

Programmable: stack pointer. 

V3rjabi|«i l«ii{|lh stack . 



NCR65C02 



• PIN CONFIGURATION 



vsiUZ 


1 


* ZI'B 


POT 12 


3 


3D 


Zl 


«jl<3U 


rouTi C 


3 


]a 


^en 


IFM1[^ 


4 


3? 


ZI*1qiini 


iBLC 


S 


3£ 


Z] 


»C 


^hI C 


ti 


K 


n 


»c 


s'MrtZ 


T 


l* 


^ 


M.-fl" 


vObC 


B 


JJ 


^ 


CM 


"C 


s 


33 


D 


□ 1 


*iC 


lU 


11 


^ 


Q3 


*I|Z 




30 


^ 


□3 


•JC 




a 


^ 


□4 


**^ 




ifl 


^ 


□5- 


ai|^ 




JT 


^ 


D& 


*6;z 




:b 


^ 


ai 


•'C 


1B 


10 


^ 


AFS 


*«.c 


17 


34 


a 


4h4 


A»C 


ia 


13 


^ 


ACJ 


*tOC 


1B 


i2 


^ 


nti 


»i.C 


30 


:i 


:3 


v;s 



NCR65C02 BLOCK DIAGRAM 






Optian al in ternal pull ups t or 

(HDY, IRQ, ID. NMI and filESl 



Specif icdtions are subject to 
ctiaoge without notice. 
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NCRG5C02 

■ ABSOLUTE MAXIMUM RATINGS: (Vdq 


= 5.0 V 1 5%, Vss =0 V. Tfl 'irt3 + ?0PCI 


RATING 
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VALUE 


UNIT 


SUPPLY VOLTAGE 


Vqd 
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INPUT VOLTAGE 
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OPERATING TEMf. 
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- 
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nS. 


Address Hold Time 


tAH 


aq 


- 


20 
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Addrejs Setup Time 


Iads 


- 


225 


- 


140 


- 


no 


nS 


Access Titne 


tACC 


GbO 


- 


310 


- 


170 


- 


nS 


Head Data Hold Time 


tOHH 


ID 


- 


10 


- 


10 


- 


i^S 


Rt^d Data Setup Tinoe 


tpsu 


100 


- 


60 


- 


60 
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rS 


Writ» Data Delav Timfl 
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30 
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30 


nS 


WHte Data Hold Time 


tDHrt- 
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20 
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SO Setup Time 


^SO 
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100 
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100 
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TiS 


PnKHSor Control Setup Time" 
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SYNC Setop Time 
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72S 
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iML Setup Time 
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Z35 
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nS 


Input Clock Fis^/Fall TIttiie; 


tpuo ►tflflo 


- 


25 


- 


25 


- 


2S 


nS 



*NCR65C02 can be inetd static willh 
**Thi« parameiar miiit only be rmei 



^2 l^i'gl^- 

to quaKaniee that the fiignal wil 



ba recogniaeri at l^e current clock cycl*. 



MICROPROCESSOR OPERATIONAL ENHANCEMENTS 
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Fun4;tiori 


NM0$ GSQ2 Micr<ipr(>e»ior 


NCR65'C0'2 MIcrgprQMitqr 


Indexed addie^n^ acn355 page bo-Lindarv. 


Exlig TE^ad o1 invalid dfddrs^^ 


Extra read o-i lasl inalruclrDn bylt!'. 


Execution, of invalid qp cedes. 


Bone ternmate only by I'eset, Resuln 


All are NQF^ ^tSEt^ed for fLJiure usef. 
Dp Code Rifles Cydei 
X2 2 3 
Xa, X7, XB, XF 1 1 

a& 2 3 

54. D4, F4 2 d 
5C 3 B 
DC, FC 3 4 


Jump indirect, operemd = XXFF, 


Page address doss^ not increrient. 


Pa^e addr^esa increments an.d add« one 
additional cycle. 


REsd/modify/writP "'nitnjctlOfiS it 
elfectiwe adtires^. 


One regd and two writ* cycles. 


Two rfrad and arte wriie cycle. 


DBcirrtal flag. 


Indetecniinate aFiar leaet. 


initialized to binary mode 4D=01 after 
raiet and intsrrupl?, 


FlAfli after decimal □pe'ration, 


Ir^valid N. V arid Z flags. 


Valid flag dddi ant Mldiiional cyel*. 


Interrupt iflar fetch of BftK JnsTrjc- 
lian. 


Interrupt vector is inaded, BRl^ yeclnr 
1^ iQnoied. 


BFIK IS GKBculHtl, ihen inl^rrupi is 
eKecuted. 




MICROPROCESSOR HARDWARE ENHANCEMENTS 



¥itf\ttian 


NMOSG502 


NCR6&C02 


AsserLian of Ready RpY during 
wriie operations. 


Ignored. 


Stops pTOtessOr during 02^ 


Unused input'only pin& (IFtQ, 1^^, 


Myjl t)e connected to low impedance 
signal ro ai/nid noise problems. 


Cejnnected inTerrally by a high- 
rBii?tance Id Vqd (spproKimalely 2&0 
K ohmj 
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■ TIMING DIAGRAM 
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Note; fl,\\ timing Is rBtflreficBd from 


ar 


ligh vDttagc of 2.0 vcrits ind 1 


lOtA 


voltage of 0.8 ralti. 







NEW INSTRUCTION MNEMONICS 



m& 


MNEMONIC 


30 


BF[A 


3A 


OEA 


tA 


1NA 


DA 


PHX 


5A 


PHV 


FA 


PLX 


TA 


PLY 


ac 


STZ 


m 


STZ 


«4 


8T2 


7* 


STZ 


tc 


TRB 


M 


TRB 


OC 


TSB 


04 


Tsa 


ITION> 


\LINSTRUCTIC 


msi 


MWEMQlNJC 


72 


ADC 


32 


AND 


3C 


BIT 


M 


BIT 


02 


CMP 


52 


eon 


7C 


JMP 


B2 


LOA 


ta 


ORA 


P2 


SBC 


n 


STA 



Hra-neh rfliauvfl eiwsvs (Raistiw^f 

Decrement aceumjlator [Accumi 

lincremeni accumuiawr [Accuml 

Push X or stack llmpliedl 

Push V or stack [Implied] 

Pull X tfom stack [[mpliedi 

Pull Y from stack [LmplherfJ 

Score zero [Abtoiiite! 

Score zero [ABS. XI 

Siofe zero [Zero | 

$\as& zero JZPG.XI 

Trst and resPT meinory bil« with an^umulator [Ab^oljiel 

Tchst and re^el Tueir\QrY bJTL with accumulator [ZcrO page] 

T^E and se-l merngiry bilj with sdCuimuldldr [AbiOluul 

TbsI; snd i?l mempry tuts with acgumulatO"' [Z-Bro page] 



DESCRIPTIOIM 

Add memorv ti? accumulator with carry [(ZPG)] 

"AND" memciry with accumulator [(ZPG]] 

Test mernory hits with accumulator lABSj Jf 1 

Test memory bits with Bccumul^[t»r IZPG^ X] 

Conr^pare mernDry and accumuiatgr UZPGI ] 

"Exclusive Or" msmory vvith accumtjiator [|ZPG)J 

Jump INewaddrest-in^i motia) |AB&1irJD,X}] 

Load accumulator with rrtamorv liZPC]] 

"OR" memory whh accuTulator [[ZPGJl 

Subtnact mamory from accumulator with borraiw llZPdl] 

Store accumulator in mRmory [(ZPG)] 



I 
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ILJ 
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M MICROPROCESSOH PROGRAMMING MODEL 



I -^ 




t 



pc- 



I] ACCUMULATOR/, 
ZfiNOEKFlEfilSTER V 

a 

^ JNDEXHECiJSTEn K 
_|PPIOQHAHCOUNTEH PC 
n STACK POINTEflS 



-CAHRV 1 -THUE 

-ilLRO 1 -RESULT ZSFQ 
-fHQ DISABLE I - DISABLE 

-□eClMAL MODE I -TRUE 
-BRK.COMWAND i > flB< 
-OUEHFLOW 1 -THUE 

-NEC^ATIVE 1 - n^Q. 
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- FUNCTIONAL DESCRIPTION 



I -J 




I J 



Timing C^ntf al 

The liminti conlrol uril keeps Tract" at the insTuiclion 
CVcIe being mQniTored. The unil is isl to lerti each Ume 
an intirucnon fetchi i^ ^Kecuted and i^ iduanced at tlie 
b«flioning flf e«h phase one eft^ck pulse for as mar^y 
icVicIb-5 a; K. requirad lo cnmplele ths iiisiruiittior. Each 
data tifanifar whFchi takei place between the registeif-s de- 
pends vLpan dBCQcttrig Th? ci^ntenis □{ bcixh |he ihsiitlic- 
[■Dn re^ialer arid The timinQ. cDntrCil Urlit. 

Pivgrain CuuntEr 

The T6-bit program cauntEr pravidei the actdi«£ses Mhlch 
step Ihe m icropf ocessor through sequential: initrucli-ons 
in a program, 

E*ch Sime the micrpp rocessor fetchei an instmetJon 
from program memory, thi lower byte ot the program 
courtier 1PCLI li plated' i^n [t<E lOw-Order bil^ ol ihiE!' 
eddlr«5.i bui and the higher byte ol the piogram eounteir 
{PCH f r5 placed on ihe hiigh-arder 8 bits. The counler ih 
incremented vech time' An iM'^tTuction o-t daca is fetched 
from proflF,am memcrv. 

tnitruclion Regiitei and Decodo 

InsttuctiOns fetched Uttrt\ mttmar^ are Qiied anta the 
internal dald bu^. These inttructJoni are l^lctied mio the 
instruction register^ then deci^ded, along with [iming and 
interrupt signaH, to generate cofuroU isgnals for ihe va*- 
tOUi reCjisTers. 

ArilKrrMlicBitd Logic Ufl^l 1ALUI 

All anthmeTlc 3n6 logic operations take plsce irt the 
ALU including, inG.r«nienting and tJecremen (ing internal 
registers {^xtiepi ihe program couniar]. The ALU has no 
internal memorv ^f^d is osed ool:y to peiforrr It^ical md 
transaeni nume^rLcal operation!. 



t"^ 



AfiCiimulaior 

The accu nn u lator is a general purpose S-bit register thai 

stores thfl result! of mast arithmetic and logic operations, 
and im addition, th« accumulator usually contains one of 
the two ddtd woid& used in these operations. 

Index R«gdltAri 

There are two S-bit jndex registers (X and Y>, which 
may t}^ used lo cdun[ program steps or 10 provide ar> 
index value ID bt used in generating ar effective ^drsss, 
When e>(«u^ing an insiru^ipon which ipecilies indexed' 
addrEising, ihi> CPU fetches the op code ar^d the baie 
address, and rncKJiiies the address by adding [he inde* 
r>egister to ii prior to performing ih« desired operaition. 
Pre' or post 'indexing of indirect addreuH \i pojsitHe isti 
addriKsing mode^l. 

Stack Po^ntflr 

The 5iarrk poiniar is in 8-bit register uwd to control the 
^iddressing of the variable-iengfth stack on pa^e one. The 
Slack pointer is ainorrgii really incnemaoted and decre- 
mented undef controi of the m icr-oproeeswr to perform 
stack -manipula tion s unde rjlr ect ion of either the program 
or interrupts '|NMI and I"HQ], The itBck aliows sirtiplifl 
impliefldeniation of rested subroutines pnd multiple lewal 
interrupts. The stack pointer should ba initialized before 
anv interrupts or stack operations occur. 

PriHzatior Slatui Regiiler 

Jhi g-bi[ procE'SsOr 'status register cor^'taim seven itAtui. 

flagi. Some o( Ihe tlag^ ire controlled by the program, 

others may be controiled both by the prdgram and tha 
CPU, Tho Q5D0 instruction set contains a number of 
CDOditiongl branch instructions -which are designed TO 
allow testing of ihes* flags {sea microprocessar protjram- 
ininamodelK 
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ffi" 



NCR65C02 

■ ADDRESSING MODES 

Fift^sr^ addressing modes ar* av^.Lable to ihe user of ihe 
MCP1S6C02 microprocessor. The addressms n*oaes 8fa 
described in ihc loHowing paragraplns: 

Irnplied AiMreuing [Impliedl » ^ 

In the impUed addresiinfl mode, ihe *dd.«5 cOfltB^m^ 
thB operand is impliciilv Slated in the opeEsi.on -^otlt' ot 

the i.nstTuCtJon. 

AcEuiriulaloi AdfilFMiiTiB lApcuml 

Thii form of addrewir^ is represented with a one tri^ts 

instruction and impliei an □perfltian nn the «cli(thj- 

iator. 

Irprtifrdiaw Addreswrjg KrrtmebiHie] , 

With immediate addr*siirng, ihe operand ii contained .r 

the second hyte d1 ttie inSlnuctioni; no fjrther memDfy 

addressinfl if required. 

AbMlutft AddfHiinq [Abaa(ul*l 

For *bsa1Jte addressing, the iiaCQod byte d1 ihcirisiruc- 

l.on specifies the tiBht lo*-ofder bits flf the &flecti^-e 

address, while the third byte specifies tho tighT hiBh-order 

bits. Tnerefore, this addressins tnode ailowi aewss to ma 

iDtal 6dK bytes of jddifiwablE rTierriorv. 

Z«ro ?aqi Addretiing (Zsro Pigi] 

Zsrc paw addressing allows shoriE, cod* and exMotion 
times bv Qtilv latcfiing tht second byte of the irtstryciion 
and assuming a 7erD high address byte, ThE csrelul use 
of zero page addressirfl car. rgiLiU in sigmritLani increase 
In code efficiar>cv. 

Abfolutfi Indeed Addreuing |ABS, X OF A&S. VI 
Absolute indexed addressing is us&d in conjunctior^ wjtn 
X or V index rsgiiter and is referred to ai "AtKOliJie X 
and -Abspltite. V,^' Tt.t etfecnye address is fo^mtsd Uy 
adding Tha eor.s^.t. ..f X pr Y to ihe ^ddiess contained 
ir. .h* «cpnd and th.rd byt^^ ti^ th» mslrutitm^ This 

mode allows lUe ind^K register tn **>^1='V^* Jh^ h;^B 
couni value and the mstrLiction to corlam th^ oase 
eddreiiS This typH □( indexing allows any locition --eTer- 

*ncin9 and the indfiM to rnodify multiple lields.iesylting 
in reduced coding and Hxecumon time. 

Zero Paae Indextti Addieising UPG. X at TPG, V| 
Zero psge absolute addressing is used in wniunction 
with the indBK r*9ist€r and is referred to as "Zero Page 
X" or "2ero Page. V." The effectiwt address is calculated 
bv adding the sec'&nd byt« to the content d the mdtx 
reaislfli Since this -s a form of "Zero Page .addressing, 
the content ot the second byle refarentes a location ift 
pagezaro Additionellv, due to the "Zero Page' addrea- 
ing nature of thii moda, no cany is added IP the higH- 
oider oight bits o1 memory, and ^jrpsaing ol page bojn- 
darids does nottjccur. 

Rifllativa Addrasiing iNniative! 

Relative addrassmg is used only *ith branch instruct lora, 



ii .esiaulishes a destinatiPTi lor [he conditional brancK 
The second byie a1 the instruction becomes the operand 
which i( an "Oftset" added IQ the eonteni? ol tha pro- 
gram ccunle. when the counter i5 set at the ^e^t J" 
stryctiofi. The range of tho offset is -12B lo +12/ 
bytes from tho next instruction. 
Zero fane ind^sted indir«ci Addrewios KINO. X)I 
With zero page indexed irdirecl address-Jig [usually re- 
ferred i& as mdirect X| the second byte pf the instruction 
is added IP the contents of the X mdex register: the 
caf rv -s discarded. The result nf this addition points tP a 
rremory locatior. on page zerowhose cootent. i>^e low- 
order eight bits ot the ef1«tive address. The '^'>*\^^. 
ory Ipcation in paga lero contains, tha high-order eish 
bi^ of the eff«liy« address. Bpih memory locat^^ni 
.pecifyinfl the high- and low^r^ter byW ai the flflKtfve 
address must be in pagie lero. 

'Absolute Ifvdexed IfidirBct Addre!»irfl [ABSiIND, X)! 
(Jump Inilruction Only) , , ^t 

With absplute indB«ed mdirect addressing the cpntemsnl 
the second and third iflSlruCtipn bvtes are added to the 
X req.iter.The result of thi. addition, POin*5 ^^^^^memory 
l«4Tion mnlainina tha Lower-ordBr eight b.ls of the 
etiecliw address. The r«xt rriftnory location cpntain^ 
the hi^er-order aight bits of the ettectiwe address. 

Indirect Indwed Addresiing [(INDl Y] 

This form of addressing Is usually referred to as Indirect. 
V The second byte of ihe instruction points lo a merfl. 
Dry Lotflfio"' -^ P39^ «^'»- "^^^« contents oMhis memory 
Ipcation are added to the contents .^'j"?^^^ '^J^^^X". 
ter, the result being the Loworder eight bits **] '^\V'*^!^ 
tive address. The tarry from thi* addition i. added to the 
contents of th. next pega zero memo.V i^^^'J."' 3^' 
result beSng the high-ordar eight bits ot the effective 
addreiSS. 

*2eit> Paoa Iftdireci Addtesjine (<ZPG}1 
hi the zero pegs indirect addressing mode, the second 
byte of the instruction points to a memoty ^^^f"^.^^^ 
pS zero containing the low-ordar byte oHhaeff«tve 
address- The ne^t location on paae aero contains iht 
higrh-order byte of the effective addresi. 
Ahwlule Indireel AddieHing [(ABSH 

IJump Inrtruction Onlyli . ,. ,^^,„,^, 

The sDCond byte of the ir*StruCtton contains the ^°'^"^[ 
eight biti of a memory location, The high ^rder eight 
bits of that memorv Iwat.on is COnTa.ned lO he third 
byte Of tha instruction. The tontents 0* the fully iP«'- 
fied memory location ii. the iotf^ofder hyte of the effec- 
tive address. The r*ejci memory location eontJ.nt the 
high-order byte of the effflctive addfiti which is loaded 
into the 16 bit program counter, 

NOTE: ■ = New AddrHS Mortas 
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■ SIGNAL DESCRIPTION 

AddrtMt Bui 4A0-A1&I 

A0-A1S forms a 16-bit attdresa bus for memorv and E/0 
«!CchBna*i on |he d&ta bus. The autpul o1 each a<Jdre4i 
line is TTL campatibie. capabia of doving ore standard 
TTL load and T30pF. 

CtwKi {S!q, S'T.And B^] 

SIq i& d TTL iewei inpuc ttigi i* used (O ijOntrale the intef- 
nai ctfKka in [ht 6502. Tkvd tuil i^wel outpuT cICM^ks ate 
generaiad by the 6502. Th« Oj clack nuipui .s in phase 
with flQ_ Thi D^ nmput pim it 18Cf eHjt of pfias&with Uq, 
[See I'iminBdiagram.t 

The da(a Ime^ [DO-D?) consTitote in S'tin bidKKliooai 
data bus used foi ddia «Kchan^s irh and frgm the dfViciE 
and pertplierals. The Oolpuis me [hifeB-£[at« buffers 
capaibie of tfriving tine TTL ioid and 130 pF. 

Intertunt RequHti 4JROt 

Ttiis TTL cnmpatibie input request; that in in tgrru pl 
sequence begin Whihin clie microprocessor. The IRQ Is, 
iampled dumng Ej operaiion, if \he interrupt (lag in (he 
procesioi ^cjrus register is zero, rhc curreni iriisr-uctiaii 
"■4 COrlpSEted and ths inierrupt sequence begins during 
0^ The program counter and procatiOr status reyisier 
»re sCOied m the itack. The microprncesior ivill th en sei 
the inte(rupt mask flag higti so Lhat no lurthgr SROs 
mav tKcijr. At the end of this Cvcle. Ihe program tQunlei 
Iovm W'W bs fOadad from iddfe» FFFE, Jrtd progFam 
counter hiqh frofn loniadon FFFF, iransferrlnj prcfliam 
control 10 ihei rn«mor^ t^Qtof tocfttad it ihi-se addresses, 
The RDV nqnn\ must be pn the high &(ale tor any inter- 
rupt la he hecoqfli7-ed. A3K ol^rri exlernal rflsistOf should 
be used far D'oper wire Ofi opefatiark, 

Mtmorv Loch {fi^l 

■In 3 multiprooGSiCT svsfEm, the Cft output indicates the 
need la defer the rearbitration of the next hys cycle to 
erasure tht loiegrrtv of read-nodify w^'ie instruciions, 
ML goes low during ASL. DEC, IMC, LSR, RQL. ROR, 
TRB. TSB memorv i^ferenciflg insttuctions. This signsi 
is Inw for the r^odily and write eyelet. 

NarMa»|(eble iFitertLipt 4NM^li 

A negativi>-goin.g adge nn this input requcsrs that a "on- 
mgskible inipriupc sequence be generated wuhin the 
mitraproceswr. The NMI is sampled dudnq Bj; the cur- 
rent iriitructmn i^ cnmpteled ^nd the inerrupi sequence 
beqinB du'ing Oi. The program counter i.s loaded witti 
the inlerrupt wectcr Irom locarmn? FFFA [low byte) 
add FFF& (high byte}, thefeby transferrinfl program cisn- 
Irol to thei nonrnaskabtE mteriupt routine. 

Note. Since this irlerrijpt is ror-maskable, anniher IMMI 
car occtjr b efore th* first is finiihed.Care should betaken 
when using NMI [□ avcid this. 
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H*adv (BDVf 

This input allown the usaf to single-r^cie the mEcropro* 

cessor on all cycles inctuding write cycl^Sr A negative 
transitiart to thp low siaia, during or comcldsrst with 
phas* one (0iK wiir halt the miccopfaeessor with the out- 
put address l«nes reflactrng [he current address bting 
fetcti.ed. This condition will remain through a subsequent 
phase [HUB (B?!- in iArhiich the reedy signal i* low. This fea- 
ture allows microprocessor rnlBrfacing with loW'Speetf 
mtmary aE well ai direct memorv ticeess IDMA). 

Rmet fRlsl 

This inpuT IS used to feset the mieri>proc«Mor. Reset 

muil he he-Id low fot at hast hwo clock cycles alter 
Vdd reaches operaiing hjoltage froin a power down, A 
positive Uaniistion on ihis pm wdl then cjuse an initiali- 
sation sequence to begin. Likewtse. after thi> system has 
be^n operating, a low on this line pf ai least twocyr^l^? 
will ceaw nuicfopriMBssing »ctivitv. follmi^ed by initial- 
izfltion after the positi'i^e tdge on P ES. 

When a positive edge is detected, there is an initialization 
sequenca Hasting six clock cycles. Then the mrerrupt 
mask flag i; set. th« decimal mode is cleared, and tha pra- 
gram counter is loaded iivith the teslarl vector troro lota- 
licins FFFC (low bvle) and FFFD (hiflh bylel, This i? 
the start location for pfcgram control This input st>Qold 
be hiigh in n-ormal nparatton. 

R«idAVrJte{R/W} 

This signal is normall/ rn the high state indlcatii^a t'ist 
the microprocessor 15 reariinfl data fnOm memory or I/O 
bui. In the law 'ttate tihs data bus has ^alid data from the 
rticfoprocEssor to tjg stored at the addr«Med memory 

loiratipn. 

Set Overflow (SO) 

A nugative transitfon on thii Jine set* the overflow bit m 
the status code rsginter^The signal l«£iimplid on the trai<- 
ing edge oF 0^. 

Synchronize {SYNC! 

This output line 15 prauid^d to idflntify thOia cycles dur- 
ing which the rrncropfocesiDr is doing an OP CODE 
lerch. The SYNC line goes tuigh dunrug 0i of an QP CODE 
fetch snii stays high Eoi the remainder of ihat cycle. If 
the RDV lioa 15 pulled low duhnfl the 0] dock pulse in 
which SYNC </tinl high, [he processor will sTop in its 
currsf^t state and will ramain in the state ufttil the RDY 
line goes high. In this manner, ttbe SVWC signal can l>e 
used 10 control RDY lo cause single instruction execu- 
tion. 
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- INSTRUCTION SET — ALPHABETICAL SEQUENCE 



ADC Aai W«nTtCi"» to Awitmulaifl' miih Carry 

AND "AND" MaiTiD** ifflith Aeeomulatpr 

ASL Shifi On« Bil LcIe 

BCP aranch an Carrv Cim* 

pes Branch qjn CirrV Sei 

BEQ Branch 9n Hfetull Zir« 

BIT Tr»i H^meirv 6its wUti AfieumulHtor 

BMI Brnneh an flnult Mirtui 

QMi irartch on HnulC rtH^r Zero 

BPL eranE^ or* Rtml ( PI Ul 

■HB* Brfliich A!ift«v^ 

BflK Fnrc= &r«i.k 

BVC BrnnCh Qr. Owrflciw CiMr 

BUS Bi-BUch tjn Ov»rFlii« S«l 

CLC Clear Cairy Flsj 

CLC- Clvnr PacirfiS'l M(»d« 

CLI Clui lnTFr[i.>ptPiuilj)»fiir 

CLU ClMf OwrHuis Fl»« 

CMP Co'TifM™ W*rtiQi'*' ana Accumulaior 

CPX Cornpart McdKii'v and [ntlBit X 

CPV COfflfMis Wimorv and IndcK V 

■ p^A dicrt'ineT^i ACLumuIn**}! 

DEC DDcmmenc bv On* 

OEX DECrmmMm In^Jcx X bv Qnt 

□EV t>acr«n«m IndCa V by One 

EQfl "E«clwii«ti-Or" Memory iftilH Accumul""pr 
' !NA Inu^cmtnl ACCUmu^aitDi 

IttIC liAcremvnt by One 

IMK Intremflnt Inden S by Ohe 
IMV In^raimanE IndPM y by Qrlfe 
JUP JuFwi^ 1Q NflW LqcaEian 

J5R iump !□ Now Lfrcflban Saving Rttutn Adar«» 

LOA Load AwurtujlaiO' ^ilh MnmOry 

Note: ■ = Ngv*! IntriJClmn 



LDX Lottfl ln*fln X wuh hUmory 

LQY Load Indhf* V wuh Memory 

LSH Sh'ft Onr 9n Hiflhi 

NOP N« OpC'idiion 

ORA "OH" Memory with AMumulalor 

PHA Puah AccumKlnior oti Slack 

PHP Pulh PrwastHjr SluCul on &Eaek 

' FHK Pu»h indtx X on Stack 

• PHY Pitsh \ndtK ¥ on Slack 
P.LA, Pull AiS£um«l atc-r TremSuck 
PLP Pull Pf oceiMjr Smtu* IronnStack 

• PLX Pull Incfcx X Irarlf* Slack 

' PLV Pull |nd»« V iroa»Sia<;^ 

HOL RuifllnOnit Bil L»'1 

non RaiaiE Ore Bit Rijhi 

RT1 Reimn from InWTrupi 

RT5 Reiurn Frprn SuUrojf.n* 

SBC Subirpci MartKjry frnm AMumitlalDT wkih Borrun* 

S€C Sm Carry Flag 

§€□ Sa-i □«£iiTial 'PiiodE' 

SEI Sei li'errypt Diial:il* Bwi 

STA Siofe A^:ojmula[or in Memarv 

5TX Storfl InAtx X in ManMJTy 

ST'^ Siori (nJn< Y in MemoTV 

' ST2 Sioro ZflTo in Memorv 

TbX Tranirer AMMmwIaiDT IQ lnd»>; X 

TAY Truniler Atcuortutator to. \n,iiex V 

• TRH Tbh jnd Rftiti M&mtjry Biiiwil*^ Accumulalcr 
' rSe Tc»l and Sel Msmgry BiH WUh Amumula't" 

T3X Tfani^Br Slock Pofnter 'o lm:l«R X 

TXA TrarMinr itiflax X ttjActumulatcir 

TXS Trirti-lef Itiijen M eoSiack Pmniw 

TVA Trantler Irwdeji V Co AcB^mialaror 



g3 



• MICBOPftOCESSOR OP CODE TABLE 


















s 





1 


7 


i 


4 


5 


e 


7 


B 


9 


A 


a 


c 


D 


E 


F 




D 


BRK 


an A 






TSB' 


ORA 
'Pfl 


ASL 
JPfl 




PHP 


ORA ' 
inlin 


ASL 
A 




rsB' 

ntik 


>bi 


bU 






1 


BPL 


ORfl 


OHA't 




TRB- 


ORA 


ASL 

*pg. * 




CLC 


DFtA 
MIS, Y 


IMA- 
A 




TRB' 


■ORA 

gfai, X 


3tM, X 






3 


JSR 


AND 
irvd. K 






aiT 


AND 


HOL 




P1.P 


AND 


ROL 

A 




BIT 


AND 
abi 


ROL 

jbi 






i 


BMI 


AND 
Ifnl.Y 


ANO-t 




BIT- 

'Pfl.X 


AND 

fPB. >* 


ROL 
1P0.X 




stc 


AND 
abi, V 


DEA" 

A 




eiT't 


atn, X 


abi, X 






A 


RTI 


ton 








EOR 


?P9 




Pha 


tOR 
imm 


Lsn 

A 




JMP 


EOR 

abi 








i 


BVC 
rii 


EOR 
ind. V 


I'pql 








LSB 




CLI 


EDR 

tfit. Y 


PHV* 






eopi 

abi, X 


LSR 
i±a, K 




B 


8 


HTS. 


ADC 






ST?' 


ADC 


ROB 
jpg 




PLA 


ACC 
•mm 


HOR 
A 




JWP 

tabil 


ADC 

4t>i 


^bi 






T 


HV5 


ADC 


ADC-t 
IZDfll 




ST2* 
^pg.x 


AOC 


ROR 




SEI 


ADC 


PLV 




JMP-t 

i«jiCind,XI 


AUC 
abi, V 


RDR 
abji. X 




J 


a 


BHA" 

r«l 


STA 

ind, K 






STV 

«PB 


STA 


ST>; 

7pq 




D^Y 


BIT' 


TXA 




STV 

.a fan 


STA 
flb» 


ffTK 
abs 




B 


"■ 


BCC 


STA 


STA't 
<'H!i 




STV 


STA 


STX 




T»A 


STA 

»lji, V 


tKS 




STZ" 

aM 


STA 


STZ* 

ato, K 






A 


LOT 


LDA 

incf. )( 


LDX 
intfn 




ldy 

105 


LDA 


LDX 




TAV 


LDA 
hmm 


TAX 




LDY 
UM 


LDA 

ab! 


LD>L 

atiii 




A 


e 


BCS 


LDA 
ifid. V 






LDY 


LDA 


LDK 




CLV 


LOA 


TSX 




LDY 
a«F, X 


LOA 


LDX 
atn.'i' 




B 


c 


CPY 


CMP 






CPV 

U>9 


CUP 


DEC 




INY 


CMP 

imm 


DCJl 




CPY 


CMP 

abi 


DEC 






D 


BME 

TFl 


■nd. V 


CMP't- 

liP9f 






CMP 


DEC 
■nag. X 




CLD 


CMP 


PHM" 






CMP 


OEC 

BbL, X 






E 


CPX 


SBC 






CP>! 


SBC 

EPB 


INC 




INX 


SBC 


MDP 




CPX 

BOl 


SBC 


I44C 
Btn 




E 


F 


BED 


SBC 

ma. ¥ 


sect 

Cimt 






SBC 


mc 




5£D 


sec 

alH. Y 


PLiC 






SBC 
am. K 


INC 
aba. X 






^ 


Q 


1 


2 


3 


a 


a 


s 


J 


B 


1 ^ 


A 


e 


c 


C 


e 


F 





^ 



Note; ■ = Hfvt OP Cch!I« 
Not«; t - Nftw Addrws Mode* 
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J 



J 



1^ 



Appendix A: The 65C02 Microprocessor 






OPERATIONAL CODES, EXECUTION TIME, AND MEMORY 
REQUIREMENTS 



NCR65C02 





IMVE 
QIATE 


Also 
LLlTE 


41RC' 
PMiC 


ACCU 


l>il 
hi PLIED 


UNO 


IINClh 
V 


?W3. 


>t 3*V. 


V AH. 


K AM.> 


ncuA 


I>t3l 


iiMo XI {zp<;t 


STATLS CaDE$ 




Hne 


□r>EHMTI [M 


QP 


„ 


W 


-* 


UP 




OP n 


f OP 


n il 


n* 


-1 


D* 


- i 


W-, 


^{IP n 


i OP r, 


t QP 


n # 




1 

3P T, 1 


a?' 




f 


gp 


1 i 


n [1 ^ A 3 i 1 


vkx. 




OP 


n 


N V B □ 1 2 B 




UK 
lUJQ 
AH. 

tec 
■cs 


A*M*C-* 11 J! 
A.r,M-A 111 




1 

7 


7B 
[IE 


4 




J]3 


IM 3 


1 




01 
31 


iG 


n 

31 


a 3 


3B 4 
1« « 


3 
3 

i 


J[> 4 
1E • 


3 rs 

J 3B 


4 3 

4 3 


go 


3 

3 












13 

33 


» 3 
5 I 


Ml V Z C 
•d £ . 

M 3 e 


UK 

BCC 
■CI 




ii-u a--* 111 

Bnnrh .1 C-^ l]l 

Bi|ih:n.i G-i \1\ 




■ (U 

■ir 

BM< 
BhiE 
iPL 
BFIA 

BWC 
BU4 

■Cue 


B<IK£h|IZ-l| 131 
A AM lii.'^l 
B-'ineh -1 N-1 ijl 


B 


J 


K 


4 


34 


1 
















34 4 


' 


M 4 


i 




39 

m 
i[» 


3 
3 
3 
















--■«.■ 3 


Bia 

BIT 

BVI 
ONE 




I'.ni;h Al»n-| 141 

vtuicn •' <i'0 III 

(rinchii V-l 171 
















CM 
1.1 


T 
Z 




















B9 

«l 


3 
3 
















1 . 1 

6 


BHA 
■AK 

BVC 
ftVB 

cue 




■C\.D 
CLW 


Q-O 
0*1 

n*v 

A M III 


eg 

ED 


2 


EC 


•1 


El 


3 






2 

: 


CI 


6 


□ 1 


5 


OB 4 


3 


ad.* 


t cs 


■ 
















03 


b 




□ . 

N 7 C 
K Z C 


CUP 
ITK 




CEC 


A 1 ■* 

U l«U III 

J< \ •>. 

■i L ■ V 


CD 


CE 


4 




3 

S 


3^1, 7 


1 

BB 


3 
3 










HS 


3 


OLB 


1 






















H I C 
H Z 

Fl I 

h i 

Fl Z 


DCA 




IMV 


A LI U + .i\ 
* 1 > ■ A 
M'T-W II 

X ' i-x 

V .!*¥ 


*9 


7 


EE 


4. 
6 


4S 


3 


1A 3 


EB 


3 


4H 


t 


r»i 


9 


H 4 


3 

3 


BO 4 


3 Bfl 

1 


( 
















E} 


E 


tt I 

Ft £ 
Ff £ 

Fr f . 

» z 


ECll) 
iMA 
INC 
INK 




Ml* 
Ll3l 


jLi-^pia n*H ibE 
Ji^in[i,a,ibJ'i>ur.ri" 
M-Hi II' 
■M'K .|> 

WW <n 


A a 

43 


1 

1 

i 


■ L: 
jJAn 

zIae 


J 
& 
1 
1 

4 


A!> 

AB 
Al 


i 

i 








A1 


fi 


Bl 


s 


BS 1 
B4 4 


! 

Bl 4 

19 


• 4 


eE 


4 






«C 


e 


7C 


« 


3 


*i 


fl 


N I 

n £ 






LEF« 
MP 
OFlJl 

PHP 


B-iT t-E i|j 

'C ( "PC 

* -Ml 5 ■ -S 

■P'P^S T» 


« 


II 


□ □ 


4 


46 


3 


4A J 


1 

lA 

4S 

4a 


3 
J 


01 


S 


11 


E 


16 4 


9 


at G 

1EI4 


3 

J IS 


4 
















13 


s 




LSB 
NOP 
□RA 

Pun 

PHP 




PHV 

pli 


X ■•Ml s 1 --g 

V-M, J m 

5* 1 -E M, -A 
?t 1*!l <J, t» 
S' 1 'S M, -It 
















Bit 
SA 

1 A 


3 
J 

4 

i 






































M i 

N u 1 D 1 ZC 
N 2 


PH" 
PHV 

PtP 

Put 




nap 

HTl 


S' 1-5 M, -V 

-1. '*-.■-_:-■ '11 

.'iVrl -J IX 
MFIull.iril.^;ubl' 






S6 


G 

4 




5 


l«Ap 


: " 


4 








3E G 
'Si 


3 


IE 6 

Tt B 


3 






















t* t 

M 74: 

Ff V 1 r i f 


FLY 

"Tl 
FIT? 




S9C 
(EC 

SEI 


J> m C ■ A 11, )l 
1 ■□ 


» 


1 


E% 


3 
3 


J 


It 

• B 


3 
3 
3 


CI 


G 


Fl 
IM 


B 


1 Fg 4 

"I 95 4 


3 


rD4 


1 96 


4 
















PS 
92 


■5 
5 


J FiV Z C 

1 
1 


SIC 
$ED 
'tEi 

ST A 




BfTf 

srf 


Y *» 
00 *M 
A •* 








4 

4 
4 


1 Bft 
14c 


] 
3 
1 


7 
I 
t 


HA 


3 

3 










H 4 

?4 4 


3 
1 


3 

at. t 


] 






















1 7 


STS 
STV 

TAK 
TAV 




Tap 

Tin 

fKA 

lis 


X A U *M 141 
A V M -U Ml 

X-A 

a*s 










1 14 
] 44 


Si 


7 


AA 

an. 


3 
3 






































rni 

TSB 
Ttl 
TX« 

TKl 




fVM 


V-A 








r 








le 


J 




























. 








« .t 


ty* 





NatH: 

1 . Add 1 to "f)' ' If FH>g« bDiindary 15 Emiird . 

2. Add t ID "r«" if br^-nch cccun lo came page 

Add 3 la "rt" if brunch ac^fun ti» dlfrerfrnf pa^ 

3. Add 1 lu "n>" if Ifii'irirnal mcide. 
A Vbit eqijflll mpiTHH-y bn 6 pHflf Iff oxoEUlion 

N bit oquaui mnmDirv bii 7 prior rn AKdcuNon 
"S, TIIB immEdljUH [jtWrfttfing mndp cf th* BH Iflilructicin liii^^ bill 6 4 7 
|\y 5 N) in- nhp Procvuor SUCui Coda Fteyt>Mi' uni^hiingnd. 



A Aeeumiji-flcof 
M ^erfioiy iMi ene^ui«'^idiei» 
Ms MBmcFv FHif it^ack FKintir 



Add 
Sljbtricl 

And 
Or 

EHCltiSm OF 



n Nd. Cvelu 

iC fio. BvM 
Mq Mernofv tit 6 
IM7 MeiTrort bii 7 



A.2 Data Sheet 



fiT 



L 

c 

l: 

E 
l: 

l! 
l! 
l: 
l; 



CD 

a 

X 



Appendix H explains the general 
rules and tables tor converting 
numbers from one of these forms 
to anolhter. For memory map 
diagrams, refer to Chapter 2 
Figure 2-2 is an overall memorj' 
map, Figure 2-3 is a map of 
bank-switched memory, and 
Figure 2-11 is a map of ihe 43K 
memory space. 



This appendix lists ail important RAM and hardware locations 
In address order and describes them briefly. It also provides 
cross-references to the section of the manual where they are 
described further. Appendix C contains a similar list for 
Important firmware addresses. 

The tables in this appendix list addresses in either two or three 
forms: the hexadecimal form (preceded by a dollar sign) for use 
in assembly language; the decimal form for use in Applesoft 
BASIC; and (for numbers greater than 32767) the 
complementary decimal value for use in Apple Integer BASIC 



B. 1 Page Zero 



For Monitor zero page usage, refer 
(o the firmware listings. For zefo 
page jse by ttie langjages and 
operating systems, refer to the 
appropriate reference manuals- 



Table B-1 lists the zero page addresses in hexadecimal and 
decimal form, followed by symbois denoting the firmware or 
system software that uses them. 

• M denotes the Monitor. 

• A denotes Applesoft BASIC. 

• I denotes Integer BASIC. 

• D denotes DOS. 

• P denotes ProDOS, Locations whose contents ProDOS 
saves and restores afterward have a P in parentheses, 
indicating that ProDOS has no net effect on them. 



B.I Page Zero 



fiF 



Tabic 8- 1. Zero Page Use 



500 

$01 

102 

$03 

$0^ 

SOS 

$06 

$07 

508 

$03 

(DA 



¥0C 
SOD 
%0t 

mr 

St1 
$12 
«13 

$ifi 

$16 

$17 

$1B 

$19 

£1A 

$1B 

SIC 

SID 

$1E 

$1F 

S20 
$21 

$22 

S23 

$24 

E25 

$26 

$27 

$28 

$29 

S2A 

$2B 

S2C 

$2D 

$2E 

S2F 



Dec 



1 

2 
3 
A 
5 
6 
7 
B 
9 

10 

11 

12 

13 

14 

15 

16 

ir 

18 

19 

20 

21 

22 

23 

24 

25 

2& 
27 
2S 
29 
30 
31 

32 

33 
34 
35 
36 

37 
38 
39 

40 
41 
42 
43 
44 
45 
46 
47 



Used by 

A 

A 
A 
A 
A 
A 



A 

A 

A 
A 
A 
A 

A 
A 
A 
A 
A 
A 
A 
A 
A 



M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Wt 

M 



D 
D 
D 
D 
D 
D 
D 
O 



Hex 

£30 
$31 

$32 
$33 

$34 

335 

$36 

$37 

$33 

$39 

S3A 

$36 

S3C 

$3D 

S3E 

S3F 



$41 

$43 

$43 

$44 

$45 

$46 

$47 

$48 

$49 

$4A 

$4B' 

$4C 

$4D 

$4E 

S4F 

$50 
Sbl 
$52 

E53 

$54 

£55 

$56 

$57 

S&8 

$59 

$5A 

$5B 

$5C 

£5D 

$5E 

E5F 



Dec 

48 
49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

53 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

SO 

81 

82 

83 

84 

35 

B6 

87 

6S 

89 

90 

9t 

92 

93 

94 

&5 



Used by 



M 




M 




M 




M 




M 




M 


D 


M 


D 


M 





M 


D 


M 


D 


M 


P 


M 


P 


M 


P 


M 


P 


M 


P 


M 


D P 


U 


D (P) 


M 


D (PI 


M 


D {P) 


M 


D (P) 


M 


D (P) 


M 


D iPt 


M 


D (P) 


M 


D {P) 


M 


D (P) 


M 


(P) 




I D {P) 




1 D tP) 




1 D (P) 




1 D [P] 



M 

W A 

M A 

M A 

M A 

M A 

M A 



(P) 



A I 

A I 

A I 

A 1 

A I 

A I 

A 1 

A I 

A I 
A I 



J 

U I 

'i 

11 



16l 



Appendix B: Memory Map 



8- 



L 
















L 


Table B-t—Cotttmued. Zsro Pags Use 










Hex 


Dec 


Used by 


Hex 


Dec 


U&edby 




l! 


SBO 


96 


A 1 


$90 


144 


A 1 




S61 


97 


A 1 


$51 


145 


A 1 




S62 


98 


A 1 


$32 


146 


A 1 




r 


S63 


99 


A 1 


$93 


147 


A 1 




S64 


IQO 


A 1 


$94 


148 


A 1 




S6S 


im 


A 1 


$95 


149 


A 1 




M 


$&S 


102 


A 1 


$9e 


150 


A 1 




SG7 


103 


A 1 D 


$97 


151 


A 1 




1 


S68 


104 


A 1 D 


$ea 


152 


A 1 




1 


$m 


105 


A 1 D 


S99 


153 


A 1 




tn 


E6A 


106 


A 1 D 


S5A 


154 


A 1 




m^ 


£6B 


107 


A 1 


S9B 


155 


A 1 




1 


E6C 


108 


A 1 


$9C 


156 


A 1 




1 


£6D 


109 


A 1 


$90 


157 


A 1 




i~3 


S6E 


110 


A 1 


S3E 


t5B 


A 1 




M 


E6F 


111 


A 1 D 


SSF 


159 


A ll 




1 


S70 


112 


A 1 D 


$A0 


160 


A 1 




!^^ 


S71 


113 


A 1 


SAI 


161 


A 1 




y^ 


S72 


114 


A 1 


SA2 


162 


A 1 




1 


$73 


115 


A 1 


5A3 


163 


A 1 




1 


574 


116 


A 1 


SA4 


164 


A 1 




5~3 


$75 


117 


A 1 


SA5 


165 


A 1 




s-^ 


£76 


118 


A \ 


SA6 


166 


A 1 




1 


$77 


119 


A 1 


SAT 


167 


A 1 




1 


$75 


120 


A i 


SA8 


168 


A 1 




S~a 


$79 


121 


A 1 


$A9 


169 


A 1 




H= 


$7A 


122 


A 1 


$AA 


170 


A 1 




1 


$7B 


123 


A 1 


$AB 


171 


A 1 




1 


$7C 


124 


A 1 


$AC 


172 


A 1 




S'Ta 


S7D 


125 


A 1 


$AD 


173 


A 1 




SHa 


S7E 


126 


A 1 


$AE 


174 


A 1 




u 


S7F 


127 


A 1 


$AF 


175 


A 1 D 




SBO 


12S 


A 1 


$B0 


176 


A 1 D 




■^.^11 


S8t 


129 


A 1 


SB1 


177 


A 1 




t 


$82 


130 


A 1 


^2 


17B 


A 1 




$83 


131 


A 1 


^3 


179 


A r 




$84 


132 


A 1 


SB4 


1SQ 


A 1 




* 'H 


$85 


133 


A 1 


$85 


1B1 


A 1 




1 ^ 


$86 


134 


A 1 


$Be 


182 


A ] 




1 


$87 


135 


A 1 


SB? 


183 


A 1 




!-^-^ 


$83 


136 


A ) 


ses 


184 


A 1 




Ci 


$89 


137 


A i 


$B9 


185 


A 1 




L 


$8A 


138 


A 1 


$BA 


1S6 


A 1 




SBB 


139 


A 1 


SBB 


187 


A 1 




SBC 


140 


A 1 


SBC 


188 


A 1 




■ <^ 


sso 


141 


A 1 


SBD 


189 


A 1 




1 


SSE 


142 


A 1 


£BE 


190 


A 1 




c 


S8F 


143 


A 1 


IBF 


191 


A 1 




1 


B.1 


Page Zero 










117 



T9i>ie B-t — Continued. Zero Psge Use 



Hvx 



0CH; Used fay 



Hex 



Dec 



Used by 



$co 


192 


A 


$E0 


2^4 


A 


SCI 


193 


A 


$E1 


225 


A 


IC2 


194 


A 


IE2 


22S 


A 


IC3 


195 


A 


$E3 


227 




$C4 


196 


A 


$E4 


22B 


A 


IC5 


197 


A 


$E5 


229 


A 


IC6 


19B 


A 


$£6 


230 


A 


IC7 


19€ 


A 


SET 


231 


A 


$cs 


200 


A 


SES 


232 


A 


SC9 


201 


A 


$E9 


233 


A 


$CA 


202 


A 


D $EA 


234 


A 


$CB 


203 


A 


D $EB 


235 




$CC 


204 


A 


SEC 


235 




$CD 


205 


A 


D SED 


237 




$CE 


205 




SEE 


238 




¥CF 


207 




SEF 


239 




SDO 


208 


A 


5F0 


240 


A 


SD1 


209 


A 


SF1 


241 


A 


SD2 


210 


A 


5F2 


342 


A 


SD3 


211 


A 


SF3 


243 


A 


$D4 


212 


A 


SF4 


344 


A 


$D5 


213 


A 


5F5 


345 


A 


$D6 


214 




5F6 


34 g 


A 


$D7 


215 




SF7 


347 


A 


$D6 


216 


A 


□ 5F8 


34 B 


A 


$D9 


217 


A 


SF9 


349 




$DA 


21B 


A 


SFA 


2&0 




$DB 


219 


A 


$FB 


2&1 




$DC 


220 


A 


SFC 


2S2 




$DD 


221 


A 


5FD 


253 




$DE 


222 


A 


$FE 


254 




$DF 


223 


A 


$FF 


255 








'A 

'A 



Appendix B: Memory Map 






L 

c 

l: 



B.2 Page Three 



Most of page 3 is available for smati machine-language 
programs or any other use your program might put it to. The 
built-in Monitor uses the top sixteen addresses of page 3, as 
shown in Table B-2: the XFER routine (section 2.5.3) uses 
locations $3ED and S3EE. 11^ you are using DOS or ProDOS, it 
also uses the 32 locations S3D0 through $3EF. 



Tabfe B-2 


. Page 


3 Use 




Hex 


Dec 


Section 


Us« 


$3FQ 
S3F1 


1008 
1009 


2.6.4 


Address of BRK request handler 
(rormaJly $59, 5FA) 


S3F2 
E3F3 
J3F4 


1010 
1011 
1012 


2.6.4 & 

10J 

2,64 


ResBt vector 

Pawer-up byte (see testf 


$3F5 

$3F6 
$3F7 


101' 3 
1014 
101-5 




Jump instruction to Applesoft 
Si-commartd handler 
(mitisiry $4C. S5B. SFF) 


S3F8 
S3F9 
S3FA 


1016 
1017 
1010 


10.G.4 


Jump instruction to u&er CONTROL^Y 
command Inandler 


S3FB 
S3FC 
I3FD 


1019 

1020 
1021 




Jump instruction lo NMIi interrupt 
handler {not osed by Apple lie) 


S3FE 
$3FF 


1022 
1023 


2.6.4 


Address of user IRO interrupt handler 




B.2 Page Three 



fiF 



B.3 Screen Holes 



One result of the way the Apple lie hardware maps display 
memory on the screen is that groups of eight memory 
addresses are left over in sixteen areas of the text and 
low-resolution display pages — eight areas in main RAM and 
eight in auxiliary RAM, The firmware uses ior These 12& bytes 
are shown In Tables B-3 and B~4, with cross-references to the 
section numbers where they are described. 

Tabte B-3. Main Memory Screen Hoie Aflocsfions 
Hex Dec Section Description 



£47S 



1144 



9.1.5 



S479 


1145 


7.5 


S47A 


1146 


B5 


S47B 


1147 




S47C 


1148 


9.1.5 


S47D 


1149 




S47E 


1150 




S47F 


1151 




S4F8 


1272 


9.1,5 


S4F9 


1273 


7,5.E.e,3 


S4FA 


1274 


e.5,E.6.2 


S4FB 


1275 




54FC 


1276 


9,1.5 


S4F0 


1277 




S4FE 


1278 




S4FF 


1279 


E6.4 


£578 


1400 


9.1.5 


S579 


1401 


7.5 


S57A 


1402 


8,5 


557 B 


1403 




S57C 


1404 


9.1.5 


S57D 


1405 




S&7E 


1406 




S57F 


1407 


E.6.4 


ssFa 


1526 


9.1.5 


S5F9 


1529 


7. 5, E. 6.3 


S5FA 


1530 


8.5.E.6.2 


S5FB 


1531 




S5FC 


1532 


9,1.5 


S5FD' 


1533 




S5FE 


1534 




S5FF 


1535 


£6-2 



Mouse port: low byte of clamping 

minimum 

Reserved for serial port 1 

Reserved tor serial port 2 

Reserved 

Low byte of K coordinate 

Reserved tor mouse porl 

Reserved 

Reserved 

Mouse porl: Iqw byte of champing 

maicimuiTi 

Reserved tor serial port 1 

Reserved tor serial port 2 

Reserved 

LQtfi( byte of Y coordinate 

Reserved for mouse port 

Reserved 

Reserved 

Mouse port: high byte of damping 

minim um 

Port 1 printer w\0m (1-256: 

= urUimiled) 

Port 2 line length (1-265; 

= unlimited) 

Cursor horizontal position (80-column 

disptayl 

High tiyle of X coordinate 

Reserved for mouse port 

Resen/ed 

Reserved 

Mouse port: high byte of clamping 

maximum 

Pofl 1 lemporary storage location 

Port 2 temporary storage location 

Reserved 

High byte of V coordinate 

Reserved tor mouse port 

Reserved 

Reserved 






w» 



'A 

ii 



*-- 
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L 

l: 
l! 
l: 
l: 
l: 
l: 

E 

l: 

E 



Tflt/e B-J-^C&ntiinjed. Mam Memory Screen Hofe AUocattons 



Hex 



Dec 



Section 



B.3 Screen Holes 



Description 



$678 


1656 




Reserved 


S679 


1657 


7 5 


indicates when port 1 firmware is 
parsing a command 


$67A 


1658 


65 


Indicates when port 2 firmware is 
parsing a command 


$G7B 


1659 




Reserved 


$67C 


1660 


9.1.5 


Mouse pgrl: reserwett 


$67 D 


1661 




Reserved for mouse port 


S67E 


1662 




Reserved 


567 F 


1663 


E,6.4 


Reserved 


S6Fa 


1764 




Reserved 


S5F9 


17B5 


7.5 


Current pon 1 command character 


S6FA 


17B6 


3.5 


Current port 2 command character 


S6FB 


17B7 




Reserii^ed 


S6FC 


i7Ba 


9.1.5 


Mouse port: reserved 


S6F0 


17B9 




Reserved for mou&e port 


$6FE 


1790 




Reserved 


I6FF 


1791 


E.6.2 


Reserved 


S778 


V912 




DEVNO: InO = current active port 

number x 16 


$779 


1913 


7.5 


Port 1 flags for echo and auto line 
feed 


$77A 


1914 


e.5 


Port 2 flags For echo and auto line 
feed 


S77B 


1915 




Reserved 


S77C 


1916 


9.1 5.E.6 1 


Mouse port status byte 


$77D 


1917 




Reserved for mouse port 


$77E 


1918 




Reserved 


$77 F 


1919 




Reserved 


S7F8 


2040 




MSLOT: owner dJ SCSOO-SCFFF ($C3 
video) 


S7F9 


2041 


7.5 


Port 1 current printer cotumn 


S7FA 


2042 


9.5 


Port 2 current line position 


S7FB 


2043 




Reserved 


S7FC 


2044 


9.1.5 


Mouse port mode byte 


S7FD 


2045 




Reserved lor mouse port 


E7FE 


2046 




Reserved 


E7FF 


2047 




Reserved 



lii" 



Tabte B-4 


Auxshary Memory Screen Hoie Allocations 


Hex 


Dec 


Section 


Qescriplion 


$478 


1144 


7,5 


Initial port 1 
values {$SE) 


$479 


1145 


7.5 


Initial port 1 
values {$QBt 


$47A 


1146 


7.5 


Initial port 1 


$47B 


1147 


7.5 


Initial port 1 


$47C 


1148 


&.5 


Initial port 2 
values ($16) 


$470 


114S 


a.5 


Initial port 2 
values ($0B) 


$47E 


1150 


8.5 


Initial port 2 


$47F 


1151 


8.5 


Initial port 2 


$4FB 


1272 






through 






Re&erved 


E4FF 


1279 






$578 


1400 






through 






Reserved 


$57F" 


1407 






$5Fe 


1528 






through 






Resetted 


$5FF 


1535 






S67& 


1S5S 






through 






Reserved 


$67F 


1663 






S6FS 


1734 






through 






Reserved 


S6FF 


1791 






£778 


1912 






through 






Reserved 


E77F 


1919 






S7F8 


2040 






through 






Reserved 


S7FF 


£047 







ACtA Control Register 

AGIA Command Register 

■characteristics flags ($40) 
printer vuidHi [S50) 
ACIA Control Register 

ACIA Comrnand ftagister 

c^haracteristics fiags (SOI)' 
line tertgth ($00) 









2 



ii 
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Appendix B: Memory Map 



^ 



E 

l! 



l: 
C 



L 



B.4 The Hardware Page 



Tables B-5 through B-9 list all the hardware locations available 
for use in the Apple Mc. These tabtes have a column at the left 
that Is not present in other tables. This column, labeled RW, 
indicates the action to tal^e at a particular location, 

• R means read. 

• RR means read twice in succession. 

• R7 means read the byte and then check bit 7; in the use 
column, 'see if..." refers to the condition represented by 
t>it 7 = 1, unless otherwise specified. Bit 7 has a value 

of $80, so if the contents of the location are greater than or 
equal to S80, the bit is on. 

Another way to test bjt 7 (the sign bit) is with a BIT 
instruction, foilowed by BPL (bit 7 was 0) or BMI (bit 7 
was 1). 

• R/W means to either read or write. For writing, the value is 
unimportant. 

• W means to write oniy. The value is unimportant. 

• N means not to read or write, because the location is 
reserved. 

An address of the form $C00x means the sixteen locations from 
$C000 through SCDOF. Labels, when they are shown, are simpiy 
memory aids. Some of them correspond to the labels at those 
addresses in the firmware, others do not. Your program will 
have to assign a label for It anyway. 



B.4 The Hardware Page fls" 



T&bfe B-5. Actaresses SCOOO Through $C03F 
RW Hex Dec Meg Dec Label 



W 

W 
W 

W 

w 
w 

w 
w 
w 
w 
w 
w 
w 
w 
w 

w 

R7 

R7 

R7 

R7 

R7 

R 

R7 

R 

fl7 

R7 

R7 

R7 

R7 

B7 

R7 

R7 

M 
N 

W 
R 

N 

N 



SCOOx 






SCOOO 


49152 


-1 6334 


SC001 


49153 


-1S303 


SCO02 


49154 


^16382 


SCD03 


49155 


^1G3B1 


SC004 


49155 


O6380 


$C005 


49157 


-16379 


SC006 


49158 


-16378 


SCQ07 


49159 


-16377 


SCOOB 


491 eo 


-16376 


SC0O9 


49161 


-16375 


SCOOA 


49152 


-16374 


SCDOB 


49163 


-16373 


ECOOC 


49164 


-16372 


SCOOD 


49165 


-16371 


$CDOE 


49165 


-1 6270 


ECOQF 


49167 


^16369 


$C01x 






scoio 


49168 


-1636B 


SCOIl 


49169 


-16367 


$C012 


49170 


-16366 


IC013 


49171 


16365 


SC0 14 


49172 


-16364 


SC015 


49173 


16363 


SC016 


49174 


-16362 


SC0 17 


49175 


-16361 


^C018 


49176 


-16360 


$C019 


49177 


-16359 


SCOIA 


49178 


-1 6356 


SCOIB 


491:79 


-16357 


$coic 


49180 


1 5356 


scoio 


491fl1 


^16355 


5C01E 


491 B£ 


-15354 


SCOIF 


491 a3 


-16353 



ffiG02Q 

through 
SC02F 

SCOSf) 
SC030 

SC031 

througln 
$C03F 



49184 

49199 

4&200 
49200 

49301 

49215 



KSTR6 
aOSTORE 
eo STORE 
RAWIBD 

RAWRC 

RAWWRT 

RAMWRT 



ALT^P 
ALT2P 



aocoL 

BQCOL 

ALTCHAR 
ALTCHAR 



AKD 

RDBNK2 

RDLCRAM 

RDRAMRD 

RDRArulWRT 

RSTXINT 

RDALTZP 

RSTYINT 

RD80STORE 

RSTVBL 

RDTE)CT 

RDMIX 

BDPAGE2 

RDHIRES 

RDALTCHAR 

RDSOCOL 



-16352 
-16337 

-16336 

-16336 

-16335 
-15321 



Section 

4 1 
5,6t 

5 6t 
252 
2,52 
2.5.2 
2.5-2 



2.4.2 
2.4.2 



5.6 
56 
6.6 

4,1 
4.1 
2.4.2 

2.4.2 

2.5.2 

2.5.2 

9.1,3 

2.4,2 

9,1.3 

5.6t 

9,1.3 

56 

5.6 

5.6t 

S,6t 

5.5 

5.5 



4 2.1 



Use 

Read keyboard data {bits 0-61 and strobe (bit 7) 

Oil: PAGE2 switches Page 1 and 2 

On; PAGE2 switches Page 1 and 1X 

Qtli read main 4i8K RAIM 

On; read auxiliary 48K RAM 

Off: wrile in main 4aK RAM 

On: write in auxiliary 48K RAM 

Reserved 

Reserved ^^^^ 

Oft- Lise main PO, Pi. bank-switched RAM 

On: use aLixiliary PO. PI. bank-switched RAM 

Reserved 

Reserved 

Ctt; 40-columr display 

Or: 80-column display 

Otl: display primary ct^aracter sfit 

On: display alternate character set 

Clear keyboard strobe (SCOOs bit 7) 

See if any key now down; dear strobe 

See if using SDOOD bank 2 (or 1 ) 

See if reading RAM [or ROM}. 

See if reading auxiliary 48K RAM (or main) 

See if writing auxiliary 4SK RANI (or mam) 

Reset mouse XO interrupt. 

See it auxiliary PO, PI and bank-switched RAM 

Reset mouse ¥ interrupt 

S&e If eOSTORE on (or off) 

Seeil VBLINTott (11: reset it 

See if text (or graphics) 

See if mined moae switch on 

See if page 2.'1X selected *or 1) 

See if high-resQiulion switch on 

See jf alternate ctiaracter set |or primary] 

See if eO-colufnn hardware on 



Reserved (read and write) 

Reserved 
Toggle speaker 

Reserved (read and write) 



i 



!2 



t Also section 2 5.4 



M 

i 

i 

J 



^ 



Appendix B: Memory Map 



1 





rnSWe B-^. Addresses SC040 Through SC05F 






=3 


RW 


Hex 


Dec 


Neg Dec 


Label 


Sectian 


Use 


1 ^ 


R7 


$C040 


49216 


-16320 


RDXYMSK 


9.1.3 


See If XOj'YO mask set 


L 


B7 


$C041 


49217 


-16319 


RDVBLMSK 


9.1,3 


See If VBL mask set 


ta 


R7 


$C042 


49216 


-1631B 


RDXOEDGE 


9.1,3 


See If interrupt on falling X-Q edge 


■ ^ 


R7 


$C043 


49219 


-16317 


RDYOEDGE 


9.1.3 


See If interrupt on falling YQ edge 


1 


N 


SC044 


49220 


-16316 






Reserved 


1- 


N 


SCd45 


49221 


-16315 






Reserved 


M U 


N 


SC046 


49222 


-16314 






Reserved 




N 


$C047 


49223 


-16313 






Reserved 


1 


R 


SC04S 


49224 


-16312 


RSTXV 


9.1.3 


Reset XO/YO interrupt flags 


1 


N 


SC049 


4S225 


-16311 






Reserved 


■^ 


N 


$C04A 


49326 


-16310 






Reserved 


N 


$C04B 


49227 


-16309 






Reserved 


1 


N 


$C04C 


4922S 


-16308 






Reserved 


l_ 


N 


SC04O 


49229 


-16307 






Reserved 


l3 


N 


SC04E 


49230 


-1630S 






Reserved 




N 


SC04F 


49231 


-16305 






Reserved 


1 


R!W 


$C060 


49232 


-16304 


TEXT 


5.6 


Off: graphi'cs display 


^ ■ 


R/W 


$0051 


49233 


■16303 


TEXT 


5.6 


On; text display 


5-^ 


R/W 


SG052 


49234 


■16302 


MIXED 


5.6 


Off; text or graphics only 


1 


R/W 


SC053 


49235 


-16301 


MIXED 


5.6 


On: CDiribunation text and graphics 


1 


R/W 


SC054 


49236 


-16300 


PAGE2 


5.6t 


Off: use page 1 


ill*— 


R/W 


SCD55 


49237 


-16299 


PAGE2 


5.Bt 


On: display page 2 (SOSTORE off); store to 


■ 'A 














page IX [aOSTORE on) 


1 


R/W 


SCD56 


4923B 


-16293 


HIRES 


fi-Bf 


Off: low-rescIutiDn 


L 


RA^i 


SCD57 


49239 


-16297 


HIRES 


s.et 


On: high-resolution; double if flOCOL and 
DHIRES on 


L-«ii 


N 


ECD58 


49240 


-16296 






Reserved i( lOUDiS on {SCOTE bit 7 1) 


1 


R/W 








DfSXY 


9.1.3 


Disable (mask) mouse XO,/Y0 interrupts 


■ 


N 


EC 059 


49241 


-16295 






Reserved i( lOUDIS on 


■i-^. 


RW 








ENBXY 


9.1.3 


Enable {allowj mouse XO/YD interrupts 


t^ 


N 


SGD5A 


49242 


-16294 






Reserved i( lOUDIS on 


1 


R/W 








DISVBL 


9.1.3 


Disable (mask) VBL interrupts 


I 


N 


£Ca5B 


49243 


-16293 






Reserved if lOUDIS on 


Ml- , ■ 


R/W 








EWVBL 


9.1.3 


Enable {allovyj VBL interrupts 


^Mirt«h 


N 


SC05C 


49244 


-16292 






Reserved if lOUDlS on 


1 "^ 


R/W 








XOEDGE 


9.1.3 


Interrupt on rising edge of XQ 


|_ 


N 


EC05Q 


49245 


-16291 






Reserved if lOlUDlS on 


Ml 


R/W 








>tOEDGE 


S.I. 3 


Interrupt on failing edge of XO 


M hA 


RAA/ 


$C05E 


49246 


-16290 


DHIRES 


5.6 


If lOUDlS on: set doubie-high-resQlutlon 


1 ■" 


R/W 








VOEDGE 


9.1.3 


If lOUDlS off: interrupt on rising YO 


1 


R/W 


$C05F 


49247 


-162B9 


□ HIRES 


5.6 


If IOUDJS an: ctear double-high-resorutian 


S*-^ 


R/W 








YOEDGE 


9.1.3 


It lOUDiS off: interrupt on falling Yfl 


l: 


t Also section 


2. 5 A 










C 
















1/ 
















B 

c 
















1 










B.4 The Hardware Page 


l25 



Tsbte 


B-7, Addn 


jss&s SCD6 


Through S 


007F 




RW 


Hex 


Dec 


Neg Dec 


Lsbei 


Section 


W 


SCOGx 










R7 


$G060 


4924B 


-15288 


RD90SW 


4,1 


R7 


SCOGi 


49249 


-16287 


RDBTNQ 


9,K3t 


B7 


scoe? 


4935D 


-16286 


.RDBTNl 


9 2t 


R7 


$C063 


49251 


-16285 


RD63 


9,1.9.2 


R7 


$C064 


49252 


-1 6284 


PDLO 


92 


R7 


$C065 


49253 


-1G283 


POLI 


B.2 


R7 


$C066 


49254 


-16202 


MOUXl 


9.1.3 


R7 


SC067 


49255 


-16281 


M0UY1 


9.1.3 


N 


$C068 
rhroLigti 


49256 


-16290 






N 


$C05F 


49263 


■16273 






R/W 


SC07>! 










R/W 


SC070 


49264 


-16272 


PTRIG 


9.2 


N 


$C071 

through 


49265 


-1S271 






N 


$C07D 


49277 


-16259 






R7 


SC07E 


49278 


-15259 


ROIOUDIS 




W 








lOUDIS 


5.6,9-1.3 


R7 


$C07F 


49279 


-10257 


RDDHIRES 


5.6,9.1.3 


W 








lOUDIS 


5.6 



U5e 

Reserved (write) 

See if aO;'40 switch down (= 40) 
See if switch or [ a 1 pressed 
See if switch 1 on ■ | pressed 
See if mojse button nol pressed 
See if hand controi button Q pressed 
See If hand ccntroi button 1 pressed 
See if mojse Xi (direction) is high 
See if mouse Y1 (direction! is high 



Reserved (write and read) 

Trigger paddle tjmer, reset VBLINT, however, 
some SCQ7x are reserved! 
Designated trigger or res'et location 

Reserved 



See it lOUDIS on; trigger paddUe timec; reset 

VBLfNT 

On: enable access to DHIRES switch; disabte 

$C058-SC05F lOU access 

See if DHIRES on 

Off: disable access to DHIRES swttch: enable 

EC058'SC05F lOU access 



^ 
^ 



t Also section 4.1. 



M 



m 



Appendix B: Memory Map 






J 



L 


rsWe s-fl. yio'tfress^s $co80 rnrough $COaf 






RW 


Hex 


Dec 


Neg Oec Label 


Seclion 


Use 


■"^ 


R 


SCDsa 


49290 


-16256 


2.4.2 


Read RAM, no write, use JDOOO bank 2 


1 


RR 


SCOSI 


4 92 SI 


-16255 


2.4.2 


Read ROM. wfite RAM; use SDOOO bank 2 


Bi . 


R 


SC0B2 


492B2 


-16254 


2.4.2 


Read ROM. no write: use SDOOO bank 2 


Bivw^ 


RR 


SCQB3 


4 92 S3 


-16253 


2.4.2 


Read and write RAW, use $DOO0 bank 2 


1 " 


N 


SCDS4 


492S4 


-16252 




Reserved 


I 


N 


SCOflS 


49285 


-16251 




Reserved 


1 


N 


SCDBB 


49286 


-16250 




Reserved 




N 


SCQS7 


49287 


-16249 




Reserved 


1 


R 


scoaa 


49286 


-16248 


2.4.2 


Read RAM; no write; usa SDOOO bank 1 


RR 


$CQa9 


49289 


-16247 


2.4.2 


Read ROM. wnte RAW; use IgOOOO bank 1 


R 


SCOSA 


49290 


-16246 


2.4.2 


Read ROM; no write: use SDOOO bank 1 


!— * 


RR 


SCQSB 


49291 


-16245 


2.4.2 


Read and write RAM; use SDOOO bank 1 


1 - 


N 


scosc 


49292 


-16244 




Reserved 


1 


N 


SCOflO 


49293 


-16243 




Reserved 




N 


SCOSE 


49294 


-16242 




Reserved 


■ — 


N 


SCOfiF 


49295 


-16241 




Reserved 


L. 


rj 


through 


49296 


-16240 




Reserved 


M jM 


N 


*C097 


49393 


■16233 






1 


R,'W 


SC09B 


49304 


-16232 


7.3, 11.11 


Port 1 AC1A Transmit,'Teceive registe-r 


1 


R/W 


$C099 


49305 


-16231 


7.3, 11.11 


Port 1 ACJA Status register 




R/W 


SC09A 


49306 


-16230 


7.3, 11.11. 


Port 1 ACIA CGmmand register 


■ — 
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1 


R/W 


$C09B 


49307 


-16229 


7.3. 11.11 


Port 1 ACIA Control register 




N 


$C09C 
through 


49308 


-1522S 




Re&efved 


1 


N 


$C09F 


49311 


-16225 






L-, 


N 


SCOAO 


49312 


-1B224 






Ei"'^*' 




through 








Reserved 


1 " 


N 


$C0A7 


49319 


-16217 






L 


R/W 


SCOAS 


49320 


■16216 


8 3, 1111 


Port 2 ACiA Transmit/receive register 


* '^ 


R/W 


JC0A9 


49321 


■16215 


8.3, 11.11 


Port 2 ACIA Status register 


IS 


R/W 


$COAA 


49322 


■ 16214 


83, 11.11, 
Appendix E 


Port 2 ACiA Command register 




R/W 


SCOAB 


49323 


-16213 


83, It. 11 


Port 2 ACiA Control register 


N 


$COAC 


49324 


16212 






I 




througfi 








Reserved 


h 


N 


SCOAF 


49327 


-16209 






t 

n 
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rsWe B-9. Addresses $C030 Through SCOFF 


RW 


He?( 


0«c 


Neg Dec Label 


N 


SCO BO 


4^329 


-16206 


N 


through 
5C0BF 


49343 


-16193 


N 


SCOCQ 


49344 


■ 16192 


U 


through 
SCOCF 


'19359 


■ 16177 


H 


SCODO 


49360 


16176 


N 


through 
SCODF 


49375 


-16161 


H 


scaeo 


49376 


-16160 


N 


through 
SCQEF 


49391 


■16145 


N 


SCOFO' 


49392 


-16144 


N 


through 
SCOFF 


49407 


-16129 



Section 



Use 
Reserved 

Reserved 

Reserved 

Reserved 

Reserved 






M- 



i 

m 
J 

! 
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C.I The Tables 



Appendix H contains tables anct 
examples oJ the derivation! of eaeh 
torm of address from either of the 
other forms. 






This appendix lists all significant firmware addresses: entry 
points, iocations containing the addresses of entry points, and 
locations wliere machine and device identification bytes reside. 

Warning 

The Monitor firmware entry points are the or^ly published er^try 
points in the sense that they are the only ones that wiU remain 
in the same locations in future Apple If series computers. 

The firmware protocol identification iJytes and offsets will work 
with other Apple It series computers only if used as directed 
(section 3.4.2). 



This appendix supplements tlie chapter text by specifying three 
forms of eacli address: hexadecimal, decimal, and 
complementary (negative) decimal. 

in these tables, some of the addresses are followed by a iabel 
of the iocation. These labels are iisted only to assist you in 
finding the named location in the firmware listings, or in 
remembering the function found at the address. The Apple lie 
contains no global label table: your program must assign its 
own labeis to the addresses as required. 

There are severai types of information at these firmware 
addresses: actual entry points (iabeied entry), the iow-order byte 
of an entry point (labeled offset), a device or machine 
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identification byte (labeled ident}. indicators (labeled indfc} 
specifying whiether ttiere are optional routines, vector addresses 
(labeled vector), and an RTS instruction location. 

Tine column labeled Section contains the number of the section 
that describes the item. If there is no description except in a 

table in this appendix, a section number is not listed. 

Each input/output port has an associated protocol table, as 
shown m Tables C-1 through C-4 Many of the bytes (labeled 
offset^ m the protocol tables are the low-order bytes of 
addresses of I/O routines for the ports: the high-order byte of 
these addresses must be SCn (where n is the port number). 
This structure is explained in Chapter 3. Although your program 
must perform some extra processing to use these tables, the 
benefit is simplified compatible port and slot I/O for all Apple II 
series machines. 



A- 



C.2 Port Addresses 



TfibJe C-f. Serial Port l Addresses 



H«X 



Dec 



Neg Dec Label 



$C100 


494 OS 


-16123 


SCI 05 


49413 


-16123 


SCI 07 


49415 


-16121 


SC10B 


49419 


-16117 


scioc 


49420 


-16116 


SClOD 


49421 


-16115 


SC10E 


49422 


-16114 


$C1DF 


49423 


-16113 


$cno 


49424 


-16112 


$cm 


49425 


-15111 



Tvpe 



Section 



entry 


3.1.1 


■dent 


34.2 


ident 


3A2 


■dent 


3.4.2 


jdent 


3.4.2 


orfset 


7.4 


offset 


7.4 


gifset 


7.4 


Otfset 


7.4 


indie 


3.4.2 



Description 

Main port 1 entry point 

I'D byte (538) 
ID byte (£18) 

Firmware card signature ($01) 
Super Serial Card ID {S31J 
Low-order PINIT address 
Low-order PREAD address 
Low-order P WRITE address 
Low-order PSTATUS address 
Nor-2ero: no optional routines 



1^ 



Table C-2. Serial Port 2 Addresses 



Hex 


Dec 


Neg Dec Label 


Typff 


Section 


Pescriptiort 


$C200 


49664 


-15872 


entry 


3.1.1 


Main port 2 entry point 


SC20& 


49669 


-15B67 


idem 


3.4.2 


|:D byte [538) 


$C207 


49671 


'1 58S5 


jdEifit 


3.4.2 


ID byie !£18) 


SC20B 


49675 


-15851 


ident 


3.4.2 


Firmware card id (SDI) 


$G20C 


49676 


-15850 


id^it 


3.4.2 


Super SeriaJ Card ID ($3i) 


$C20D 


49677 


-15B59 


offset 


8.4 


Low-order PINIT address 


$C20E 


49678 


-1 5B56 


offset 


8.4 


Low-order PREAD address 


$C20F 


49679 


-15857 


otfset 


8.4 


Low-order PWRITE address 


$G2tO 


49680 


-1 5856 


offset 


8.4 


Low-order PBTATUS address 


$0211 


49681 


-15855 


indie 


3.4,2 


Nonzero; no optional routines 
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fajWe C-3. Video Firmware Addresses 



Hen 


Dec 


Neg Dec 


Label 


SC300 


49920 


■15616 




SC3D5 


49925 


■15611 


C3KEYIN 


$C307 


49927 


-15609 


C3COUT1 


$C3DB 


49931 


-15605 




$C3DC 


49932 


■15604 




$C30D 


49933 


-15603 




$C3QE 


49934 


-15603 




$C3QF 


49935 


-15601 




SC310 


49936 


-15600 




SC311 


49937 


-15599 


MOVHAUX 



Type Section Description 

entry 3.1.1 Main video entry point (output only) 

ident 3.4.2 ID bym (S3S) 

ident 3.4.2 (D byte ($19) 

ident 3.4.2 Firmware card signature ($01) 

ident 3.4.2 SO-column card iD ($66) 

oflset 5.9 Low.i-order PiMIT atJdress 

offset 5.9 Low-o.rder PHEAD address 

offset 5.9 Low-orcfer PWRITE address 

offset 5.9 Low-ordef PSTATUS address 

entry 2.5.3 Routine Tor matn.'auxiiiary conlro) 
swapping (Also called AUXMOVE) 



Tabt» C'4. Mouse Port Addresses 



Hex 


Dec 


Neg Dec 


Lab«i 


Tvpe 


Section 


Description 


$C400 


501 re 


-T5360 




entry 




Mam mouse entry point 


SC405 


501S1 


-15355 




ident 


3.4.3 


ID byte (S38J 


SC407 


50183 


15353 




ident 


3.4.2 


ID byte (Sl8) 


SC40B 


50187 


-15349 




ident 


34.2 


Firmware card signature (£01) 


SC40C 


50186 


15348 




type 


3.4.2 


X-Y pointing device ID ($20) 


SC40D 


50189 


-1.5347 




offset 


9,1.4 


Low-order PINIT address 


$C40E 


50190 


-15346 




offset 


9.1.4 


Low-order PREAD .address 


$C40F 


50191 


15345 




offset 


9. 1 .4 


Low-order PWRITE address. 


$C41Q 


50192 


-15344 




offset 


9,1.4 


Low-order PSTATUS address 


$C411 


50193 


-15343 




indic 


342 


Optional routines (oilow (SOQ) 


SC412 


50194 


-15342 


SETMOUSE 


offset 


9.1.4 


Low-order SETMOUSE address 


$C413 


50195 


-15341 


SERVEMOUSE 


offset 


9.1.4 


Low-order SERVEMOU&E address 


SC414 


50195 


■15340 


READMOUSE 


offset 


9.1.4 


Low-ofder HEAOMOUSE address 


SC415 


50197 


15339 


CLEARMOUSE 


offset 


9.1.4 


Low-order GLEARMOU&E address 


SC416 


50198 


-15338 


POSMOUSE 


offset 


9.1.4 


Low-order POSMOUSE address 


SC417 


50199 


■15337 


CLAMPMOUSE 


offset 


9.1.4 


Low-order CLAMPMOUSE address 


£C4ia 


50200 


-15336 


HOMEMOUSE 


offset 


9.1.4 


Low-order HOMEMOUSE address 


SC419 


50201 


-15335 


INITWOUSE 


off&et 


9.1,4 


Low order INfTMOUSE address 
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C.3 Other Video and I/O Firmware Addresses 

MisceJIaneous firmware addresses are listed in Table C-5. 
Tab/e C~5. Apple itc Enhsrsceti Video and Miscellaneous Firmware 



Hex 

SCSOQ 
SC70D 
SCB03 


Dec 

5D6as 

50944 
51203 


Neg Dec 

-14343 
-14592 
■14333 


Label 
NEWIRU 


Type 

entry 
entry 
entry 


Section 

5.1 
5.2 
E,t 


[>escriptk)fl 

Disk dfiv^ firmware antry point 
EKterrtal disk startup routine 
IRQ handling routine 



0,4 Applesoft BASIC Interpreter Addresses 



The addresses of Applesoft BASiC entry points are Nsted in the 
Applesoft BASIC Programmer s Reference ManuBL The 
Applesoft interpreter occupies ROM addresses from SDOOO 

through $F7FF. 



C.5 Monitor Addresses y* 

Tabte C-6 lists the Ivlonitor entry points, machine identifier 
bytes, interrupt vectors, and the address of a known RTS 

instruction. 



J 
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=3 

TMbie C-S 


^ppfe //c Monitor Entry Points and Vectors 








*^ H«x 

SF300 


Dec 


N&g Dec 


Label 


Type 


Section 


Description 


6343S 


-2048 


PLOT 


entry 


5. a 


Plots a low-resolution block 


EF319 


63513 


-2023 


HLfNE 


entry 


5.8 


Draws [ow-resolution horizortal line 


^— £F32S 


63528 


-2ooa 


VLINE 


entry 


5.8 


Draws low-resolution vertical linie 


■— il 5FS32 


63536 


-1996 


CLRSCR 


entry 


5.8 


Clears low-resolution screen 


1 IF335 


63542 


-1994 


CLRTOP 


entry 


58 


Clears top 40 tow-resolution lines 


1 SFS64 


63538 


-1946 


SETCOL 


entry 


58 


Sets low-resolution color (Table 5-4) 


■■ SF371 


63601 


-1935 


SCRN 


entry 


5.8 


Reads color of tow-re solution block 


1 " SF941 


63809 


-1727 


PRNTAX 


entry 


58 


Displays lA) and (X) \n hex 


1 SF94A 


63818 


-1718 


PRBL2 


entry 


58 


Sends (X) blankt to output 


■ ^ $FA47 


63S45 


-1691 


NEWBRK 


entry 


E.2 


Apple lie break handler 


|3 $FAa2 


6409a 


-1438 


RESET 


entry 


26 


Hardware reset routine 


1 SFB1E 


64286 


■1250 


PREAD 


entry 


92 


Reads hand control position 


■— !^ SFBB3 


64367 


■1169 


3ETPWRC 


entry 


26.4 


Houtine to create power-up byte 


64435 


■ 1101 




idenl 


F 1.2 


Machine identification byte 


1 EFBCO 


64448 


1086 




iidenl 


Fl.g 


Machine identification byte 


L 5FBDD 


64477 


'1059 


BELLI 


entry 


42.2 


Sends 1 kH?; beep to speaker 


L-*l $FC42 


64&7S 


-953 


CLREOP 


entry 


5S 


Clears from cursor to bottom 


1 SFC5a 


64600 


-936 


HOME 


entry 


58 


Clears; cursor to upper left 


1 $FC9C 


6466S 


-968 


CLREOL 


entry 


58 


Clears from cursor to end of line 


2 $FC9E 


64670 


-866 


CLEOLZ 


entry 


58 


Clears from BASL to end of line 


K— -«J $FCA8 


64680 


-856 


WAIT 


entry 




Delays for time specified by (A) 


1 $FDOC 


64780 


'756 


RDKEY 


entry 


32.1 


Displays cursor, jumps to (KBW} 


*-- SFDtB 


64795 


-741 


KEVIN 


entry 


32.2 


Waits for keypress, reads key 


*-iJ $FD35 


64621 


-715 


ROCHAR 


entry 


4,1,2 


Gets input, interprets ESC codes 


1 '— SFD67 


64671 


'665 


GETLNZ 


entry 


4 1.2 


Sends CR to output, goes to GETLN 


1 $FD6A 


64B74 


-663 


GETLN 


entry 


32.3 


DispFays prompt, gets input line 


1L $FD6F 


64679 


-657 


GETLN1 


entry 


4,1,2 


No prompt; gets Input line 


■- '-| SFoae 


64907 


-629 


CROUT1 


entry 


58 


Clears to end of line, call's CROUT 


1 -^ SFDaE 


64910 


-G2G 


CROUT 


entry 


5.8 


Sends CR to output 


1 $FDDA 


64986 


-550 


PRBYTE 


entry 


58 


Sends [AJ to output 


L,_. $FDE3 


64995 


-541 


PRHEX 


entry 


58 


Displays low nibble of ^A) m hej( 


* i| SFDED 


65005 


-531 


COUT 


entry 


33 1 


Jumps to (CSW) 


1 -" SFDFO 


6500B 


-528 


C0UT1 


entry 


33.2 


.Dispfays [A), advances cursor 


i SF£2C 


65066 


-468 


MOVE 


entry 




Copies (memory) elsewhere 


a J SFE36 


65076 


■458 


VERIFY 


entry 




Compares iwg tjlocks of memor/ 


1 EFF2D 


65325 


-211 


PRERR 


entry 


58 


Sends ERR to output; beeps 


|_ EFF3A 


65336 


-198 


BELL 


entry 


42.2 


Sends COf^TROL-G to output 


F3 SFF3F 


65343 


-193 


lOREST 


entry 




Loads [S45-S49) into regpsters 


5 *Si SFF4A 


65354 


-182 


lOSAVE 


entry 




Stores lA,X,Y,P.S)atM5-549 


I SFF&O 


65368 


-168 


lORTS 


RTS 




Location of l<;nown RTS insiruction 


1 SFF69 


65385 


■151 


(Monitor) 


entry 


10.1 


Standard Monitor entry point 


F ^ SFFFA 


65530 


-6 




vector 




Low-order NMI vector (unused) 


I $FFFB 


65531 


'5 




vector 




High-order NMI vector [unused) 


■ SFFFC 


65532 


-4 




vector 




Low-order RESET vector ($G2} 


^ir2 SFFFD 


65533 


-3 




vector 




High-order RESET vector (SFA) 


B 12 *^'^'^E 


65534 


-2 


IRQVECT 


vector 




Low-order \BQ vector ($03) 


1 SFFFF 

1-^ 


65535 


-t 




vector 




High-order IRQ vector ($CB) 


h 
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This appendix is an overview of the characteristics of operating 
systems and languages when run on the Apple lie It is not 
intended to be a full account. For more information, refer to the 
manuals that are provided with each product. 



D, 1 Operating Systems 



This section discusses the operating systems that the Apple lie 
does and does not work with. 



D.1,1 ProDOS 

ProDOS is the preferred disk operating system for the 
Apple lie. It supports startup from the external disk drive, 
interrupts, and ali other hardware and firmware features of the 
Apple He. 



D. t.2 DOS 

The Appie lie works wtth DOS 33. Its disk drive support 
hardware and firmware can also access DOS 3.2 disks by 
using the BASICS disk. However, neither version of DOS takes 
fuii advantage of the features of the Apple lie. DOS support is 
provided only for the sake of Apple 11 series compatibility. 
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For rurther Intarrriatiori abouf these 
languages, refer to the manuals 
thai Game with them. 



Use the appendixes to ma^te or 

lind dectmal canversians. 
Appendix H has tables and 
examples to help you convert 
numbers thetween hexadecimal, 
decimal, and negalive 
(complementary) decimal, All the 
addresses listed in Appendixes B 
and C— screen holes, hardware 
addresses, tirm ware entry points, 
and SO on— are given in all tlirge 
numeric forms. 



a 15 Pascal Operating System 

Version 1.2 of the Pascal Operating Sy&tem uses the 

80/40 switch and the interrupt features of the Apple lie, while 

remaining compatible with the other Appte II series computers. 

While the Apple lie works with Pascal 1.1, this n/ersion of the 
Pascal Operating System does not use the 80/40 switch or 
handle interrupts. 

The Apple tic does not work with Pascal 1.0, because the 
Input/output firmware entry points are rigidiy defined (rather 
than being accessed via a table), and the firmware does not 
support these entry points. 



D,t,4CP/M 

CP/M. and any other operating system that requires an interface 
card, will not work on the Apple He 



D.2 Languages 



This section discusses special techniques to use, and 
characteristics to be aware of, when using Apple programming 
languages with the Apple lie It is also a guide to using this 
reference manual with these languages. 



D.2. 1 Applesoft BASIC 

The locus of the chapters in this manual is assembly language, 
and so most addresses and values are given in hexadecimal 
notation. 

use a PEEK in BASIC (instead of LDA in assembly language) to 
read a location, and a POKE (instead of ST A) to write to a 
location, if you read a hardware address from a BASIC 
program, you get a value between and 255. Bit 7 has a value 
of 128 so if a soft switch is on, its value will be equal to or 
greater than 128; if the switch is oft, the value will be less 
than 128. 



,J 
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D,2.2 Integer BASIC 

Unless you load a version of DOS into your Apple lie, you will 
not have Integer BASIC available Inside the machine. ProDOS 
does not support Integer BASIC. 



D,2.3 Pascal Language 

The Pascal language works on the Apple lie under versions 1.1 
and 1.2 of the Pascal Operating System. However, for best 
performance, use Pascal version 1.2. 



D.2A FORTRAN 



FORTRAN works under version 1.1 of the Pascal Operating 
System which, as explained in section D.1,3, does not detect or 
use certain Apple lie features, such as the 80/40 switch or 
auxiliary memory. Therefore, FORTRAN does not take 
advantage of these features either. 



L 
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This appendix presents a unified account of the sources of 
interrupts on the Apple Itc, how the firmware handles the 
interrupts, and how to use interrupt-driven features directly in 
those rare cases when the firmware cannot meet your needs. 

Warning 

ff you use interrupt hardware directiy, rather than using the 
buift-in f'nterrupt-handling firmware, compatibWty with possible 
future Apple II series computers or revisions cannot be 
guaranteed 



This section orients you to interrupts and their effects on the 
Apple lie hardware. 



£. /. r What Is an Interrupt? 

On a computer, ari interrupt is a signal that abruptly causes the 
computer to stop what it is currently doing and irnmediateiy 
attend to an important time-dependent task. For exampfe, the 
Apple lie mouse sends an interrupt to the computer every time 
it moves. This is necessary because unless the mouse is read 
shortly after it moves, the signal indicating its direction is lost. 

When an interrupt occurs, control passes to an interrupt 
handler, which must record the exact state of the computer at 
the moment of the interrupt, determine the source of the 
interrupt, and take appropriate action. It is important that the 
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computer preserve a snapshot oi its state when interrupted, so 
that when it continues later with what it had been doing, those 
conditions can be restored. 



^ Appendix E: Interrupts 



E.t2 interrupts on Appfe U Computers 

Interrupts have not always tjeen tulty supported on the Apple 11 

All versions of Apples DOS, as well as the Monitor program. 

rely on the integrity of location $45. which the built-in interrupt 

handler has always destroyed by saving the accun^ulator in it. 

Most versions of Pascal simply do not work with interrupts 

enabled. 

The Apple He built-in interrupt handler now saves the 

accumulator on the stack instead of in location S45. Thus both 

DOS and the Monitor work with interrupts on the Apple lie. 

If however, you want software that uses interrupts to work on 

the Apple He and the Apple II Plus, you must use either 

ProDOS Apple's new enhanced disk operating system, or 

Pascal l" 2, Both operating systems have fuli interrupt support ^ 

built in, *^ 

Interrupts are effective only If they are enabled most of the 

time Interrupts that occur while interrupts are disabled cannot ^ 

be detected Due to the critical timing of disk read and write ^ 

operations. Pascal, DOS, and ProDOS turn off interrupts while 

accessing the disk. Thus it is important to remember that while g^ 

a disk brive is being accessed, ah sources of interrupts ^ 

discussed below are turned off. ^^ 

On the Apple lie only, interrupts are periodically turned off while ^ 

BO-column screen operations are being performed. This is most 

noticeable while the screen is scrolling. Also, most peripheral ^ 

cards used in the Apple Me disable interrupts while reading and \^ 

writing. J 

J 

I 
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E. 1.3 Interrupt Handling on the 6SCQ2 

From the point of view of the 65C02, there are three possible 
causes of interrupts. 

1. If 65C02 interrupts are not masl<ed (that is, the CLI 
instrucUon has been used), the IRQ line on the 
microprocessor can be pulled low. This is the standard 
technique by which a device indicates that it needs 
immediate attention. 

2. The processor executes a. break (BRK, opcode $00} 
instruction, 

3. A non-maskable interrupt (NMI) occurs. Because the NMI 
line in the Apple lie's 65C02 is not used, this never happens. 

Options 1 and 2 cause the 65C02 to save the current program 
counter and status byte on the stack and then jump to the 
routine whose address is stored in SFFFE and SFFFF. The 
sequence performed by the 65C02 is: 

1. If IRQ, finish executing the current instruction, (If BRK, 
current Instruction is already finished.) 

2. Push hfgh byte of program counter onto stack, 

3. Push low byte of program counter onto stack. 

4. Push program status byte onto stack. 

5. Jump to address stored in $FFFE, £FFFF, that is, 

JMP (SFFFE). 

The different sources of Interrupt signals are discussed below, 

E. 1.4 The interrupt Vector at $FFFE 

In the Apple He computer there are three separate regions of 
memory that contain address SFFFE: the built-in ROM, the 
bank-switched memory in main RAM, and the bank-switched 
memory in auxiliary RAM. The vector at $FFFE in the ROM 
points to Apple He's built-in interrupt handling routine. Due to 
the complexity of interrupts in the Apple He. it is recommended 
that you use it rather than writing your own interrupt handling 
routine. 

When you initialize the mouse or serial communication firmware, 
copies of the ROM's interrupt vector are placed in the interrupt 
vector addresses in both main and auxiliary bank-switched 
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memory. If you plan to use interrupts and the bank^switched 
memory without the mouse or communication firmware, you 
must copy the ROMs interrupt vector yourself. 
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E.2 The Built-in interrupt Handler 

The built-in interrupt handler is responsible for determining ^ 

whether a BRK or an IRQ interrupt occurred. If it was an IRQ — - 

interrupt, it decides whether the interrupt should be handled 

internally, handled by the user, or simply ignored. j^ 

The built-in interrupt handling routine records the current ~" " 

memory configuration, then sets up its own standard memory _^^ 

configuration so that a users interrupt handier knows the ^ 

precise memory configuration when it is called. 

Next the handler checks to see if the interrupt was caused by a 

break instruction, and if it was, handles it as described in 

section E.4. 

11 the interrupt was not caused by a BRK, the handler checks 

for interrupts that it knows how to handle (for example, a 

properly initiaiized mouse) and handles them. 

Depending on the state of the system, it either ignores other 

interrupts or passes them to a user's interrupt handling routine 

whose address is stored at S3FE and $3FF of main memory. 

After handling an interrupt itself, or after the user's handler 
returns (with an RTI). the built-in interrupt handler restores the 
memory configuration, and then does an RTI to restore 
processing to where it was when the interrupt occurred. 
Figure El illustrates this whole process. Each of the steps is 
explained in detail in the sections that follow. 
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Figure E- 1. Inter rupi-Handiing Sequence 



Interrupted 
Prcijram 



Proc«SHir 



Bulll-in 
Handler 



User'i 
Handler 



Program- 



-Push Address 
Push Status 
JMP(SFFFE^- 



Prog ram ■ 



Pull Status -« 
■ Pull Address 



-*- Save old and 
set r\ew memcry 
configuration. 

If BRK. then go to 
break handler ($FA47}. - 

Our interrupt? 
NO: Push Address 
Push Status 

YES: Handle ft. 

Restore memory- 
con figuration. 



-^ Handle Interrupt. 



-RTI 



■RTI 
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E:2, 1 Saving the Memory Configuration 

The built-in interrupt handler saves the state of the system, and 
sets it to a known state according to these rules: 

• If 80STORE and PAGE2 are on, then it switches in Text 
Page 1 (PAGE2 off) so that main screen holes are 
accessibte. 

« It switches in main memory for reading (RAMRD off). 

• It switches in main memory for writing (RAMWRT off). 

« It switches in ROM addresses $D0O0-$FFFF for reading 

tROLCRAM off). 
9 It switches in main stack and ?ero page (ALTZP off). 

• It preserves the auxiliary stack pointer, and restores the 
main stack pointer (see section E.2.2). 

Note: Because main memory is switched in. all memory 
addresses used later in this appendix are In main memory 
unless otherwise specified. 
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E.2.2 Managing Main and Auxiliary Stacks fe-^ 

Because the Apple Mc has two stack pages, the firmware has ^^ 

established a convention that allows the system to be run with ^g 

two separate stack pointers. Two bytes in the auxiliary stack "^ 

page are to be used as storage for inactive stack pointers: ^^ 

$100 for the main slack pointer when the auxiliary stack ^s ^g 

active, and $101 for the auxiliary stack pointer when the main — i 

stack is active. ^ 

When a program that uses interrupts switches in the auxiliary 
stack for the first time, it should place the vali>e of the main 
stack pointer at auxiliary stack address Si 00, and initialize the 
auxiliary stack pointer to $FF {the top of the stack). When it jf^ 

subsequently switches from one stack to the other, it should I 

save the current stack pointer before loading the pointer for the ^ 
other stack. ^,j 

When an interrupt occurs while the auKiliary stack is switched 1 

in, the current stack pointer is stored at S101, and the main ^^^ 

stack pointer is retrieved from $100. Then the main stack is 
switched in for use. After the Interrupt has been handled, the • 
stack pointer is restored to its original value. 



!j 
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E.3 User's Interrupt Handler at $3FE 





Screen hole locations can be set up to indicate that ttie user s 
interrupt handler should tje called when certain interrupts occur. 
To use such a routine, place its address at $3FE and $3FF in 
main memory, low tjyte f^^st. 

The user's interrupt handler should do the following : 

• Verify that the interrupt came from the expected source. The 
following sections describe how this should be done for 
each interrupt source. 

• Hahdle the interrupt as desired. 

• Clear the interrupt, If necessary. The folbwmg sections 
describe how to clear the interrupts. 

• Return using an RTI Instruction. 

If your interrupt handler needs to know the memory 
configuration at the time of the interrupt, it can check the 
encoded byte stored tour bytes down on the stack. This byte is 
explained in section E.4_ 

In general there \s no guaranteed response time for interrupts. 
This is because the system may be doing a disk operation, 
which could last for several seconds. 

Once the buiit in interrupt handler has be€n calEed, it takes 
abCHjt 250 to 3CX) microseconds for it to call your interrupt 
handJing routine After your routine returns, tt takes 40 to 
140 microseconds to restore memory and return to the 

Interrupted program. 

ff memory Is in the standard state when the interrupt occurs, 
the total overhead for interrupt processing is about 
150 microseconds less than if memory is in the worst possible 
state (80STORE and PAGE2 on, auxiliary memory switched in 
for reading and writing, auxiliary bank-switched memory page 2 
switched in for reading and writing). 
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E.4 Handling Break Instructions ^^ 

After the interrupt handler has set the memory configuration, it 
checks to see if the interrupt was caused by a BFIK 
(opcode $00) instruction. (If it was, bit 4 of the processor status 
byte is a one). If so, it jumps to a break handling routine, which 
saves the state of the computer at the time of the break as 
follows. 



Information 


Location 


Program counter (tow byte) 


$3A 


Program counter (high byte) 


$3B 


Encoded memory state 


$44 


Accumulator 


$45 


X register 


$46 


Y register 


$47 


Status register 


S48 



U^ 



Finally the break routine jumps to thie routine whose address is 

stored at $3F0 and $3F1. 

Ttie encoded memory state in location $44 can be interpreted 

as follows: 






Bit 7 = 

Bite 

Bits 

Bit 4 = 

Bits 

Bit 2 

Bit 1 

Bit ^ 



if eOSTORE and PAGE2 both on 

if auxiliary RAM switched in tor reading 

if auxiliary RAM switched in for writing 

if bank-switched RAM being read 

if bank-switched $D000 page 1 switched in 

if bank-switched SDDOO page 2 switched in 
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£.5 Sources of Interrupts 



The Apple lie can receive interrupts from many different 
sources. Each source Is enabled and used slightly differently 
from the others. There are two basic classes of interrupt 
sources: those associated with use of the mouse, and those 
associated with the two 6551 ACIA circuits (the chips that 
control serial communication). 

The interrupts that are associated with the mouse are these: 



■- Jj • An interrupt can be generated when the mouse is moved in 

■ the horizontal (X) direction. 

• An interrupt can be generated when the mouse is moved in 
the vertical (Y) direction. 

• An interrupt can be generated every 1/6D second. This fs 
called the vertical blankrng (VBL) interrupt, and is 
synchronized with a signal used for the video dispfay. 

• Usmg the firmware, Interrupts can be generated when the 
mouse button is pressed. 
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The interrupts that are associated with the ACIAs are tinese: 

* An interrupt can be generated wnen a key is pressed. The JUi 
lirmware can use this interrupt to buffer keystrokes, or it can 

pass the interrupt on to the user. 

• An interrupt can be generated by a device attached to the 
externaS disk drive port. The firmware can pass this interrupt 
on to the user. 

An interrupt can be generated when either ACIA has 
received a byte of data from its port. The firmware can use ^^ 

this interrupt to buffer data or it can pass the interrupt on to ^^ 
the user. 



• 



An interrupt can he generated when pin 5 of either senal 
port changes state (device ready/not ready to accept data). 
When the serial firmware is active, this interrupt is at>sorbed; 
however, the senai firmware uses the signal to decide 
whether or not to transmit the next byte of data. 
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An interrupt can be generated when either ACIA is ready to ^^ 

accept another character to be transmitted. When the serial ^^ 
firmware is active, this interrupt is ab3ort>ed; however, the 

serial firmware uses the signal to decide whether or not to ^^ 

transmit the next byte of data. gy 

An interrupt is generated when the keyboard strobe is 

cleared. The firmware absorbs this interrupt ^ 



The following sections discuss the various sources of interrupts ^ 
and how they should be used in conjunction with the built-in ^ 

interrupt handler, ** 



E.B.1 Firmware for Mouse and VBL }i^ 

As described in Chapter 9, the mouse can t^e initialized (by the ^^ 

SETMOUSE call) to nine different modes that enabie one or ^ 

more sources of interrupts. In transparent mode, the interrupts ^ 

are entirely handled by the built-in interrupt handler; the other I 

modes require a user-installed interrupt handler. ^ 
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When the mouse is initialized^ the interrupt vector is copied to 
addresses $FFFE and SFFFF in main and auxiliary 
bank-switched RAM. This permits mouse interrupts with any 
memory configuration. 

When the mouse is active, possible sources of interrupts are: 

• Mouse movement in the X direction 

• Mouse movement in the Y direction 

• Change of state of the button 

• Rising edge of the vertical blanking signal. 

When an interrupt occurs, the built-in interrupt handler 
determines whether that particular interrupt source v^as enabled 
(by the SETMOUSE call). If so. the user's interrupt handler. 
whose address is stored at $3FE, is called. 

The user s interrupt handler should first call SERVEMOUSE to 
determine the source of the interrupt. This call updates the 
mouse status byte at $77C and returns with the carry bit clear if 
mouse movement, button, or vertical blanking was the source of 
the interrupt. 

The values of this mouse status byte at $77C are as foliows; 

Bit 1 means that 

3 Interrupt was from vertical blanking 

2 interrupt was from button 

1 Interrupt was from mouse movement 

If the interrupt was due to mouse movement or button, the 
user's interrupt handler should then do a call to READMOUSE, 
This causes the mouse coordinates and status to be updated as 
follows; 

$47 C Low byte of X coordinate 

$4FC Low byte of Y coordinate 

$57C High byte of X coordinate 

$5FC High byte of Y coordinate 
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J77C Button and movement status I 

Bit Means ^i^ 

7 = button up; 1 = button down 

g = button up on last READMOUSE 

t - button down on last READMOUSE U-^ 

5 = no movement since last READMOUSE 

1 - movement since last READMOUSE 

3^1 always set to (interrupt cleared) 

After the interrupt tias b&en handled, the routine should 

terminate with an RTl. 

As already mentioned, interrupts may be missed during disk ^ 

accesses, LL^ 

It you turn on mouse interrupts without initializing ttie mouse, 

the built-in interrupt handier will absorb the interrupts. If you ^^^ 

want to handle mouse interrupts yourself, you must write your y^ 

own interrupt handler and place vectors to it at addresses 

SFFFE and EFFFF in bank-switched RAM. Interrupts will be ^^ 

ignored whenever the $DOOO^$FFFF ROM is switched in. ^ 



£.6.2 Firmware for Keyboard interrupts 

The Apple lie hardware is able to generate an interrupt when a 
key is pressed. The firmware is able to buffer up to 
128 keystrokes, completely transparently, when properly 
enabled to do so. It saves them in the second half of page a of 
auxiliary memory. After the buffer is full, subsequent keystrokes 
are ignored. Because Interrupts are only generated when 
keypresses occur, characters generated by the auto-repeat 
feature are not buffered. They can. however, be read when the 
buffer is empty. 

Once keyboard buffering has been turned on, the next key 
should be read by calling RDKEY ($FO0C). 
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Warning --* 

Do not caf! the buffer reading routine dttectfy. Its entry address ^ 
win not be the same in future versions of the computer, j 
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The special characters rcoNTROiX T] {stop list} and 
rcQNTROL> fcl (Stop Applesoft execution) do not work 
while keyboard buffering is turned on. A new keystroke, 
Cl^- C CON TRQL K jO, clears the buffer. 

Using Keyboard Buffering Firmware 

SeE Chapter s. Keyboard buffering is automatically turned on when the serial 

firmware fs placed in terminal mode. Otherwise you must lurn it 
on yourself. 

1. Disable processor interrupts (SEI). 

2. Set location S5FA to $80. This tells the firmware to buffer 
keystrokes without calling the user s interrupt handler. 

3. Set locations $5FF and $6FF to $80. These are pointers to 
where in the buffer the next keystroke will be stored and 
where the next wiU be read from, respectively. 

4. Turn on the ACIA for port 2 by setting the low nibble of 
SCOAA to the value $F. For example: 

LDA tCOAA ;read port 2 ACIA command register 

ORA 'tOF ;set low nibble to $F 

STA *COAA ;set port 2 ACIA command register 

if you are using the serial ports at the same time, just set 
the low bit of SCOAA to 1 . This prevents receiver interrupts 
from being turned off, 

A PR#2 or IN#2 or the equivalent will shut off keyboard 
interrupts. 

5. Enable processor interrupts (CLI). 



Usmg Keyboard interrupts Through Firmware 

Keyboard interrupts are received through the ACIA for port 2. 
They can be enabled as follows: 

1, Disable processor interrupts (SEI>. 

2, Set location $5FA to SCO. This tells the firmware to identify a 
keystroke interrupt, and to call the user's interrupt handler. 

3, Turn on the ACIA for port 2 by setting the low nibble of 
SCOAA to the value $F. For example: 
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LDft iCQAA :read port 2 ACIA command register 

Q^fn #$0F ;set low nibble to $F 

STA $COAA :set port 2 ACIA command register 



After servicing this interrupt, the interrupt handler should clear 
the interrupt by setting S4F9 to 0. 



i 
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4. Enable processor interrupts (CLI). 

When the user's interrupt handler is called, it can identify the B--^ 

keyboard as the mterrupt source by reading location $4FA. This J 

is a copy ot the ACIA status register at the time of the interrupt ^ 

If the interrupt was due to something on the ACIA for port 2. j^^ 

bit 7 is set. If the interrupt was caused by a keystroke, bit 6 is I 

set and bit 5 is unchanged. *-— J 
After servicing this interrupt, the interrupt handler should clear 
the interrupt by setting $4FA to 0. 
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E.6,3 Using External intenupts Through Firmware 

Pin 9 of the external disk drive connector (EXTINT) can be used ^^ 
to generate interrupts through the ACIA for port \. It can be (t^ 

used as a source of interrupts (on a high^to-low transition) it 
enabled as follows: -^^ 

1. Disable processor interrupts (SEI). 

2. Set location $5F9 to SCO, This tells the firmware to identify 
an external interrupt, and to caH the user s interrupt handler. 

3. Turn on the ACIA tor port 1 by setting the low nibble of 
SC09A to the value $F. For example: 

LDA JC09A ;fead port 1 ACIA command register 

ORA 'tOF :set low nibble to SF 

STA *CD9A ;set port 1 ACIA command register 

4. Enable processor interrupts (CLI). ^ 



When the user s interrupt handler is called, it can identify this J*^ 
interrupt by reading location S4F9. This is a copy ot the ACIA 

status register at the lime of the interrupt. If the interrupt was ^ 

due to something on the ACIA for port 1, bit 7 is set If the f^ 

interrupt was caused by the external interrupt line, bit 6 is ciear I 

and bit 5 is unchanged. --■ 



^ 
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— See Chapter ■ 



E.6.4 Firmware for Seriaf interrupts 

The Apple !lc hardware is able to generate interrupts both when 
the AC I A receives data and when it is ready to send data. The 
bullt-tn interrupt handler responds to incoming data only. The 
firmware is able to buffer up to 1 28 incoming bytes of serial 
data from either senai port. After the buffer is fuii, data is 
jgnored. Only one port can be buffered at a time. 

The following sectfons assume that the serial port to be 
buffered is atready initialized, as explained in Chapter 8. 

Ustng Setiaf Buffering Transparentfy 

Serial buffering is automatically turned on when the serial 
firmware is placed in terminal mode. Otherwise you must turn it 
on yourself, as follows: 

1. Disable processor interrupts (SEI). 

2. Set location S4FF to SCI to buffer port 1, or to SC2 to buffer 
port 2. 

3. Set locations $57F and $67F to 0, These are pointers to the 
next byte in the buffer to be used and the next character to 
be read from the buffer, respectively, 

4. Turn on the ACIA for the port by setting the low nibble of 
$C09A for port 1 or SCOAA for port 2 to SD. For example: 

LDA $C09A :read port 1 ACIA command register 

AND »ro ;clear low nibble 

ORA 'tOD ;set low nibble to SD 

STA $C09A ;set port 1 ACIA command register 

The in bit 1 of the command register enabies receiver 

interrgptSn thus an interrupt is generated when a byte of data 

is received. 

5. Enable processor Interrupts (CLI). 

When serial port buffering is thus enabled, normal reads from 
the serial port firmware fetch data from the buffer rather than 
directly from the ACIA. 
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Using Serial Interrupts Through Firmware 

It is also possible to use the firmware to call the user interrupt 
handler whenever a byte of data is read by the ACIA. In this 
mode buffering is not performed by the firmware. 

1, Disable processor interrupts (SEi)- 

Z. Set location S4FF to a value other than $C1 or $C2- 

3. Turn on the ACIA for the port by setting the low niblDle of 
$C09A for port 1 or ECOAA for port 2 to $D. For example; 

LDA *C03ft :read port 1 ACIA commanc) register 

AND $F0 ;clear low nibble 

OR A '$0D ;set low nibble to $D 

STA $C09A ;set port 1 ACIA command register 

The m bit 1 of the command register enables receiver 
interrupts, thus an interrupt is generated when a byte of data 
is received- 

4, Enable processor interrupts (CLI). 

When a serial port is thus enabled, the user's interrupt handler 
is called each time the port receives a byte of data. The status 
byte saved by the firmware ($4F9 for port 1 ; $4FA for port 2) 
has the high bit set if the interrupt occurred on that port. Bit 3 
is set if the interrupt was due to a received byte of data. 

The interrupt handler should clear the interrupt by clearing 
bits 7 and 3 of that port s status byte ($4F9 for port 1; $4FA for 
port 2). 
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Transmitting Seriaf Data 

The serial firmware does not implement buffering for serial 
output. Instead it waits for two conditions to be true before 
transmitting a character: 

• The AClA's transmit register must be ready to accept a 
character. This is true if bit 4 of the AClA's status register 
is 1. 

• The device must signal that it is ready to accept data. This Is 
true if bit 5 of the AClA's status register is 0. Sit 5 is if 

pin 5 of the ports connector is also 0, 

When the serial firmware is active, a change of state on pin 5 of 
that port generates an interrupt. That interrupt is absorbed, but 
the data remains in bit 5 of the status register, interrupts from 
the AClA's transmit register are normally disabfed. 

A Loophofe in the Firmware 

So that programs can make use of interrupts on the ACIAs 
without affecting mouse interrupt handling, there is a tiny 
loophole purposely left in the built-in interrupt handler. If 
transmit interrupts are enabled on the AC1A— that is, if bits 3, 2, 
and of the AClA's command register have the values 0, 1. 
and 1, respectively — then control is passed to the user's 
interrupt handler if the interrupt is not intended for the mouse 
(movement, button, or VBL). 

This means that you can write more sophisticated serial 
interrupt handling routines than the limited firmware space could 
provide (such as printer spooling) The firmware will stiti set 
memory to fts standard state, handle mouse interrupts, and 
restore memory after your routine is finished. 

When you receive the interrupt, neither AClA's status register 
has been read. You are fully responsible for checking for 
interrupts on both ACIAs, determining which of the four 
interrupt sources on each ACIA caused the interrupt, and how 
to handle them. Refer to the 6551 specification for more details. 
The built-in firmware itself is an excellent example of how 
interrupts on the ACtA can be handled. 
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E.7 Bypassing the Interrupt Firmware 



The following sections give further details on using interrupts on 
the Appfe lie computer without using the built-in interrupt 
handler. 



E.7.i Using Mouse interrupts Without the Firmware .^^ 

To use mouse interrupts without the firmware, as mentioned — 

above, you must set /our own fnterrupt vectors If $DOOO-$FFFF 

ROM is ever switched jn, the buiit-m interrupt handler will -^ 

absorb the mouse interrupts. Tables E-1 and E-2 show how to — 
activate and read mouse interrupts without using the firmware. 

Remember to disable interrupts (SEI) before enabling mouse — - 

interrupts, then turn them on when done (CLI). *^ 



T&me E~1- Acfivaiing Mouse mterrvpts 



To Aciivaie 
Interrupts On 


Enable lOU 
Access 


Seiec! 

Source 


Enable 
Source 


Disable 
tOU Access 


Mouse X 

(rising edge) 


STA SC079 


STA SC05C 


STA aC059 


STA SC07B 


Mouse X 
(falling edge] 


STA SC079 


STA SC05D 


STA $C059 


STA SC078 


Mouse y 
{rising edge) 


STA SC079 


STA $C05E 


STA $C059 


STA $C078 


Mouse Y 
(falling edge) 


STA SC079 


STA $C05F 


STA SC059 


STA $C073 


VBL 


STA SC079 




STA SC05B 


STA SG07B 


Table E-2. Reading 


Mouse Interrupts 








To Read 
Interrupts From 


Read Direction 
(A.S.A.P.) 


Determine 
Snufce 


Handle 
It 


Return 


Mou&e X 


LDA SC066 


LDA SCOTS 
(bit 7-1 (f true) 


... 


RTI 


Mouse Y 


LOA $C067 


LDA scot 7 
(bit 7=1 if Ij-oe) 


... 


RTI 


VBL 




LDA $C019 
(bit 7 = 1 ff 1rue) 




RTI 



The mouse direction data read from SC066 and $C067 is 
guaranteed to be valid for at least 40 microseconds. Average 
duration is at ieast 200 microseconds. This means you should 
read the direction as soon as possible. 
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E.7.2 Using ACIA Interrupts Without the Firmware 

To use ACIA interrupts wittiout the firmware, you must set your 
own interrupt vectors, If the $DOOO-SFFFF ROM is ever 
switched in. the built-in interrupt handler will handle the interrupt 
as determined by certain mode bytes (section E 6.1). 

When writing your serial interrupt handler, refer to Figures 11.31 
through 11-33 and to the Synertek 6551 ACIA specification. As 
shown in Chapter 11, the ACIA s have the foiiowing 
connections: 

Port 1: OSR fine connected to the EKTINT line on 

the external disk port 

DCD line connected to pin 5 of Port 1 
connector 

Port 2: DSR line goes high when a key is 

pressed 

DCD line connected to pin 5 of Port 2 
connector 

The ACIA registers have the following addresses: 

Port 1 : 



Port 2: 



Data Register 


= SC098 


Status Register 


= SC099 


Command Register 


^ $C09A 


Controi Register 


= $C09B 


Data Register 


- SC0A8 


Status Register 


- $C0A9 


Command Register 


= E&COAA 


Control Register 


= SCQAB 
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This appendix compares the Apple lie to the Apple lie, 
Apple II Plus, and Apple II, 



This appendix does not contatn an exhaustive list ol 
differences. However, it does include those differences most 
likely to affect the accuracy of programs, displays, and 
instructions created for end users of two or more models from 
the Apple 11 Series. 

As an overview, the differences betvween the Apple II series 
computers can be expressed as a series of equations; this 
computer equals that one pius or minus certain Features, 

Nate: The following equations are merely an overview of 
what each model of Apple II Series is with respect to its 
predecessor. These equations are in terms of functional 
equivalence, not strict equality. For example, 

Apple lie = Apple II Plus + Apple Language Card 

does not mean there is an actual language card or slot — just 
that the one machine functions as if it were the other with 
such a card (with its connector) in a slot 
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Apple fl Plus - \i + Autostart ROM 

+ Applesoft firmware 
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+ 4BK RAM standard ^ 

Old Monitor ROM 
Integer BASIC lirmware 
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Apple Me = tl Pfus + Apple Language Card (with 16K 

of RAM) _^ 

+ 8D-colurr>n (enhanced) vitJeo t^ 

firmware 

+ butlt-in diagnostics ^ ^i 

+ full ASCII keyboard ^ 

+ internal power light 

+ FCC appro^/al ^ 

+ improved back panel Ua 

-I- 9-pin back panel game 

connector ^ 

+ auxiliary slot (with possibility of j ^ i^ 

BO-column text card 

+ extra 64K RAM) _^^ 

- slot 

Apple lie = lie + extended 80-GOlumn text card 

+ 80/40 switch 

+ keyboard switch 

+ disk light 

+ disk controller port 

+ disk dnve 

+ mouse port 

+ serial printer port 

+ serial communication port 

+ built-in port firmware 

+ video expansion connector 
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removable cover 

slots 1 to 7 ^^^ 

auxiliary slot B^ 

internal power light 

cassette I/O connectors 

internal game I/O connector 

{hence no game output) 

auxiliary video pin 

monitor cassette support 



mm 
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Ett Type of CPU 

The CPU in the Appte II and ]l Plus is the 6502. The Apple lie 
uses a 6502A. The Apple lie uses the 65C02: this is a 
redesigned CMOS CPU that has 27 new instructions, new 
addressing modes, and for some instructions a diflering 
execution scheme and machine cycle counts (see Appendix A). 
Programs written for the Apple lie wilt run on the earlier 
machines only if they do not contain instructions unique to the 
65C02. or depend on instruction cycle times that differ, 

F.1.2 Machine fdentiffcation 

identification of Apple II series computers is as follows: 

Machine SFBBa SFBCO fFBlE 



Apple 11 


$38 




Apple II Pfus 


$EA 




Apple lie 


SOS 


$EA 


Apple He 


SOS 


$Q0 


Apple III In Apple II 






Emjiation Mode 


$BA 





Any future Apple II series computer or ROM refease will have 

different values in these locations. Machine identification 
routines are available from Apple Vendor Technical Support, 

With regard to ProOOS. its MACHID byte, at location SBF98 on 
the globat page, will have bit 3 set to if the computer is an 
Apple II, II Plus, lie, or HI, and a 1 if the computer is not one of 
these machines. In addition, for an Apple lie, bits 7 and 6 are 
set to binary 10. 

Bits 7 and 6 set to binary 10 indicate that a computer is 
Apple lie and lie compatible, regardless of the value of bit 3. 
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E2 Memory Structure ^ 

This section compares the memory organization of the Apple lie 
with that of the Appie 11, li Plus, and lie. These machines differ _^ 

in RAM space, ROM space, slot or part address space, and ^ 

hardware page use. 

^ ^ — c: 

F,2. 1 Amount and Address Ranges of RAM c" 

The Apple II could have as little as 4K of RAM at the time of 

purchase, and couid be upgraded to as much as 48K of RAM, ^m 

foilowing a procedure described In the Apple H Reference 

Manual. 

The Apple II Plus has 48K of RAM (SOOOO through SBFFF} as a 

standard feature. With the addition of an Apple Language Card. 

a 43K Apple II or II Plus could be expanded to have 64K of f^ 

RAM. ^^ 

The Apple lie has a full B4K of RAM. The top 12K addresses _^^ 

overlap with the ROM addresses $DDOO through $FFFF. There f^ 

is an additional bank - swi tched area of 4K from $D000 

through $DFFF, This arrangement is equivalent to an Apple II ^^^ 

Plus with an Apple Language Card installed, A program selects j^ 

between the RAM and ROM address spaces and between the 

$Dkxx banks by changing soft switches located in memory- ^ 

With an Extended 80-Column Text Card installed in its auxiliary _ 

slot, an Apple He has an additional 64K of RAM available, 

although no more than half of the 128K of RAM space is -- 

available at any given time Soft switches located in memory -., 

control these address space seiections, jj 

The RAM in the Apple ilc is equivalent to the RAM in an gi 

Apple lie with an Extended 80-column Card. 



J 
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F,2.2 Amount and Address Ranges of ROM 

The Apple II has BK of ROM (SEOOO through SFFFF), and the 
Apple II Plus has 12K of ROM (SDOOO through SFFFF). Users 
can plug their own ROMs into the sockets provided. The 
onboard (as opposed to slot) ROM address range Is from 
$D000 through SFFFF. 

The Apple He has 16K of ROM. of which it uses 1575 K 
(addresses SCI 00 through SFFFF; page SCO addresses are for 
I/O hardware). ROM addresses SC300 through IC3FF (normally 
assigned to the ROM in a card in slot 3) and SC800 through 
SCFFF contain 80-column video firmware; ROM addresses 
SCI 00 through $C2FF and $C400 through SC7FF (normally 
assigned to the ROM on cards in slots 1, 2. 4, 5, 6 and 7) 
contain built-in self-test routines. 

A soft switch in RAM controls whether the video firmware or 
slot 3 card ROM is active, invoking the self-tests with 
[m KcoNTROL>[ RESET) causes the self-test firmware to 
take over the slot ROM address spaces. 

The Apple He ROM also uses the 15.75 K from SCIOO through 
SFFFF. and its enhanced video firmware has the same entry 
point addresses as on the Apple lie. However, there are only 
rudimentary built-in self-tests, and these do not pre-empt any 

port firmware space. 

In the Apple lie. addresses SC100 through SCFFF contain I/O 
and interrupt firmware, addresses SDOOO through SF7FF contain 
the Applesoft BASIC Interpreter, and addresses SFSOO through 
SFFFF contam the Monitor. 
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F.2.3 PeripherahCard Memory Spaces 

Each Apple lie port fias up to sixteen peripheral-card I/O space 
locatfons in main memory on tfie hardware page (beginning at 
location SCOsO -^ SBO for slot or port s), aiiocated in the 
standard Apple II series way (that is, beginning at localion 
SCOsO + S80 for each slot s). 

The peripheral-card ROM space (page SCs for slot s in the 
Apple II, II Plus, and lie) contains the starting and entry-point 
addresses for port s, but port routines are not limited to their 

allocated $Cs pages. 

The 2K-byte expansion ROM space from $C800 to $CFFF In 
the Apple lie is used by the enhanced video firmware and 
miscellaneous I/O and memory-transfer routines. 

The 1 28 bytes of peripheral-card RAM space or scratch-pad 

HAM [64 screen holes in main memory and their equivalent g^ 

addresses in auxiliary memory) are reserved for use by the ^^ 

built-in firmware It is extremely important for the correct ^ 

operation of Apple lie firmware that these locations not be jj^^ 

altered by software except for the specific purposes described ^^^^ 

in Chapters 7, 8, and 9, and in Appendix E. ^ 

KM 

F.2,4 Hardware Addresses 

The hardware page (the addresses from SCOOO through SCOFF) ^^ 

controis memory selection and Input/output hardware "" 
characteristics. All input and output (except video output) takes ^^ 

place at one or more hardware page addresses. For the sake of g^^ 

simplicity, this section presents only a general comparison ~ 
between the Apple lie on the one hand, and the Apple II, li Plus, ^^ 

and lie on the other, with respect to most hardware page uses. 0^ 

However, for many characteristics, the Apple iie and lie work ^ 

one way, while the Apple II and II Plus work another. ^^ 
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$0000 to SCOOF 

On all Apple II series computers, reading any one of these 
addiresses reads the keyboard data and strobe. On the 
Apple lie and lie, writing to each ot these addresses turns 
memory and display switches on and off. Writing to addresses 
$C0D6. SCQ07, $COOA. and $COOB performs ROM selection on 
the Apple Me. Writing to these four addresses is reserved on the 
Apple He. 

For reading the keyboard, use $C000: reserve $C001 through 
SCOOF. 



$C070 to $C01F 

On ail Apple It series computers, writing to any one of these 
addresses clears the keyboard strobe. On the Apple lie and tic. 
reading each of these addresses checks the status ot a memory 
or display switch, or the any-key-down flag. 

For clearing the keyboard strobe, use $C010; reserve SC011 
through $C01F. 

Reading SC015 checks the SLOTCXBOM switch on the 
Apple He. but It resets the X-movement interrupt (XINT) on the 
Apple lie. Similarly, reading SC017 checks the SLOTC3ROM 
switch on the Apple He. but It resets the Y-movement interrupt 
(YINT) on the Apple lie, 

Reading $C019 checks the current state of vertical blanking 
(VBL) on the Apple lie, but it resets the latched verticai blanking 
Interrupt (VBLINT) on the Apple He. 
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$C020 to $C02F 

On the Apple II, II' Plus, and lie, reading any address $C02x 
toggles the cassette output signal. On the Apple lie, both 
reading from and writing to these locations are reserved. 



$C030 to $C03F 

On all Apple II series computers, reading an address of the 
form SC03X toggles the speaker. For full Apple II series ~ 

compatibility, toggle the speaker using $C030. and reserve _ 

$C031 through $C03F. ^^ 

On the Apple tic. writing to these addresses Is explicitly 
reserved. 
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$0040 to SC04F 

On the Apple II, M Plus, and lie, reading any address of the ^ 

form SC04X triggers the Utility Strobe. The Apple lie has no 

Utility Strobe. ^ 

On the Apple lie, addresses $C044 through $C047 are explicitly feH 
reserved, and reading or writing any address from SC048 
through $C04F resets both the X and Y interrupts (XI NT and 
YINT). 



d 



$CQSO to SC05F 

Addresses SCD50 through $C057 work the same on the 
Apple lie as on the Apple lie: they turn the TEXT. MIXED, 
PAGE2 and HIRES switches on and off. 
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On the Apple lie, addresses $C05B through $C05F turn the 
annunciator outputs on and off. On an Apple lie with a 
revision B main logic board, an Apple Extended 80-Co(umn Text 
Card, and a jumper installed on the card, reading locations 
SC05E and $C05F set and clear double-high-resolution display 
mode. 

On the Apple He, if the fOUOtS switch is on, both reading from 
and writing to addresses SC058 through $C05D are reserved, 
and addresses SC05E and $C05F set and clear 
double-high-resolution display (as on the Apple He equipped as 
described in ttie preceding paragraph). If the lOUDIS switch is 
off, then addresses SC058 through $C05F control various 
characteristics of mouse and vertical blanking interrupts 
(Table 9-2) 

$C060 to SC06F 

On the Apple lie, writing to any address of the form SC06x is 
reserved, and reading addresses SC068 through $C06F is 
reserved. 

Reading addresses SC061 and $C062 is the same as on the 
Apple He (switch inputs and Apple keys). Reading addresses 
$C064 and $C065 is the same as on all other Apple II series 
computers (analog inputs and 1). 

On the Apple lie, address SC063 bit 7 is 1 if the mouse switch 
is not pressed, and \f it is pressed, so that software looking 
for the shift-key rnoc/(used on Apple ll!, II Plus, and He with 
some text cards) will find it and display lowercase correctly. If 
by chance the mouse button is pressed when the software 
checks location 5C063, it will appear that the shift-key mod is 
not present. 
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SC090 to SCOFF 
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On the Apple lie, address SC060 Is used for reading the stale of 

the 80/40 switcfi; on the Apple II, 11 Plus, and Me, this address is „_-- 

for reading cassette input. fcr* 

The Appie He has two. rather than four, anaiog {paddle) inputs, • 

Addresses $C066 and SC067 are used for reading the mouse ^ 

X and Y direction bits. ^^ 

SC070 to $C07F ^ 

On the Apple II, II Plus, and Me. reading from or writing to ahy ^ 

address of the form $C07x triggered the (analog input) paddle g— 

timers- SH 

On the Apple lie, only address SC070 is to be used for that one 
function. Addresses SC071 through SC07D are explicitly i 

reserved. The results of reading from or writing to addresses 
$C07E and $C07F are described in Table 5-8. 



e: 



On the Apple lie and lie, accessing addresses in this range -^ 

selects different combinations of bank-switched memory banks. e^ 

However, addresses $0084 through SC037 duplicate the 
functions of the four addresses preceding them, and addresses 
SCOec through ^COBF do also. These eight addresses are 
explicitly reserved on the Appie lie. 



^ 



On the Apple !l< II Plus, and lie. each group of 16 addresses of ^^^ 

the form $C080 \ SsO is allocated to an interface card (if Mm 
present) in slot s. 

On the Apple lie. addresses corresponding to slots 1, 2. 3, 4 ^ 

and 6 are allocated to a serial interface card, communication —it 
interface card, 80-column text card, mouse interface card, and 

disk controller card, respectively. All other addresses in this c^ 

range are reserved, ■»' 
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F.2,5 Monitors 

The older models of the Apple II and Apple II Plus included a 
different version of the System Monitor from the one built into 
more recent models (and the Apple lie and lie). The older 
version, called the Monitor ROM, had the same standard I/O 
subroutines as the newer Autostart ROIVI, but a few of their 
features were different; for example, there were no arrow keys 
for verticaJ cursor motion. 

When you start the App^e He with a DOS or BASICS disk and it 
loads Integer BASIC into the bank-switched area in RAM, it 
loads the old Monitor along with it. When you type I NT from 
Applesoft to activate Integer BASIC, you also activate this copy 
of the old Monitor, which remains active until you either type FP 
to switch back to Applesoft, which uses the new Monitor in 
ROM, or activate the 8Q-column firmware. 



F.2 Memory Structure l^"! 



F.3 I/O in General 



Interrupts on the Apple l!c are 
described in Appendix E. 



Apple \lc I/O js different from I/O on the Apple N, II Plus, and lie 
in three important respects: the possibility of direct memory 
access (DMA) transfers, the presence or absence of slots, and 
the presence or absence of built-in interrupt handling. 

F.J. 1 DMA Transfers 

The Apple IK II P[us. and Ite allow DMA transfers, because both 
the address and the data bus are available at the slots. No true 
DMA transfer fs possible withi the Apple lie because neither bus 
is available at any of the back-panel connectors, 

E3.2 Slats Versus Ports 

The Apple II and II Plus have eight Identicai slots; the Apple lie 
has seven Identical slots plus a 50-pin auxiliary slot for video, 
add-on memory and test cards. The Apple lie has no slots; 
instead, it has built-in hardware and firmware that are functional 
equivalents of slots with cards in them (and back-panel 
connectors). These are called ports on the Apple lie. 

F.3.3 interrupts 

The Apple lie is the first computer in the Apple \l Series to have 
built-in interrupt-handiing capabilities. 
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F.4 Keyboard 



Both keyboard layout and character sets vary in the Apple II 
series computers. The major keyboard difference in the Apple II 

Series is tinat tine Apple lie and lie have full ASCIi keyboards, 
while the Apple II and II Plus do not. 

F.4. f Keys 

The Apple M and 11 Plus have identical 52~key keyboards. The 
Apple lie and Apple lie keyboards have the same 63-key full 
ASCII keyboard layout, with new and repositioned keys and 
characters as compared to the Apple li and II Plus. While the 
Apple II and II Plus have a (rept] key, the He and lie have an 
auto-repeat feature built into each character key. 

Some AppEe II and Apple II Plus machines have a slide switch 
inside the case, under the keyboard edge of the cover, for 
selecting whether or not (reset) works without [ contrdT) , On 
the Apple lie and Apple He, there is no choice: 

fcoNTROLKRESET) works, and (pesetj alone does not. 

The Apple \lc and tie have an (□) and a(W} key; 
the Apple II and II Plus do not have these two keys. 



The captions on several keys — [escJ , [tab). [ control ) ^ 
[shift) . (CAPS-uoci<l , (DELETE I (RETURN J , and [RESET) — Can vary: 
on the Apple II and II Plus some are abbreviated or missing; on 
the Apple lie all keycaps are lowercase Italic: on international 
models, some captions are replaced by symbols (Appendix G). 
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The Appie lie has two switches that the other models do not 

have. One switch is for changing between 40-colunrin and -^ 

80-column display, the other is for selecting keyboard layout "i" 

(Sholes versus Dvorak on USA models)^ or both keyboard 

layout and character set (on international models). 

The position of the power-on light differs on the Apple II and 
II Plus, Apple Me. and Apple lie. The Apple lie has a disk-use 
light as welL ^ 

F.4.2 Character Sets ;— 

The Apple II and II Pius keytfoard character sets are the same. 
They are described in the Apple II Reference Manual. 

The Appie lie and Apple lie keyboard character sets are the t** 

same- full ASCII. The standard (Sholes) layout and key 
assignments are describecf rn the Apple lie Reference Manual. 
The Dvorak layout and key assignments are described in 
Chapter 4 and Appendix G of this manual. 

To change between the two available keyboard layouts requires 
modification to the main logic board on the Apple lie, but only 
toggling of the keyboard switch on the Apple lie. 

Apple Computer, Inc. manufactures fuily localized models 

{power supply and character sets) of both the Apple lie and the ) 

Apple He, However, there are minor variations jn keyboard ^^ 

layout, even among early and late productions models of the 

same machine. For further details, refer to Appendix G of this 

manual or to the Appie lie Supplement to the Owners Manual. 



^ 
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F.5 Speaker 



The Apple he has two speaker features that the three previous 
models do not have. They are a two-channel, but monaural. 
mini-phone jack for headphones — whtch disconnects the 
internal speaker when something is plugged into it— and a 
volume control. 



F.6 Video Display 



This section discusses the general differences between 

Apple lie video display capabilities and those of the other 
computers in the series. Note however that as new ROMs 
become available for the Apple He, many differences between 
these two machines wili vanish. 



F.6. 1 Character Sets 

The Apple II and II Pius display only uppercase characters, but 
tney display them in three ways; normal inverse, and fiashing. 
The Apple lie and Me can display uppercase characters m all 
three ways, and they can display iowercase characters in the 
normal way. This combination is caHed the primary character 
set. 

The Apple lie and lie have another character set, called the 
alternate character set, that displays a fuH set of normal and 
inverse uppercase and lowercase characters, but can't display 
flashing characters. The primary and alternate character sets 
are described in Chapter 5. You can switch character sets at 
any time by means of the ALTCHAR soft switch, also described 
in Chapter 5. 

Flashing display must not be used with the enhanced video 
firmware active. Use it in 40-coiumn mode with the enhanced 
video firmware turned off; otherwise, strange displays may 
result, such as MouseText characters appearing in place of 
uppercase letters. 

To be compatible with some software, you have to switch the 
Apple He keyboard to uppercase by pressing (cftps lqckJ . 
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F.6.2 MouseText 

MouseTeKt characters {Chapter 5) are available on every ^ 

Apple lie, and on any Apple lie that has had its ROMs J 

appropriately upgraded, it necessary. .--J 



i 



F,6,3 Verticat Blanking 

A Signal called vertical blanking indicates when a display device t_ , 

should stop projecting dots until the display mechanism returns I 

from the bottom of the screen to the top to make another pass. ^-^ 

During this interval, a program can make changes to display ]*-■ 
memory pages, and thus provide a smooth, flicker-free 
transition to a new display. 

On the Apple Me, vertical blanking (VBL) is a signal whose level 

must be polled. (VBL is not available to software on the Apple h 

or II Plus.) On the Apple lie, vertical blanking is an interrupt gjj^ 

(VBLINT) that occurs on the trailing edge of the active-low VBL ; 

signal. Programs intended to run on all Apple 11 series ^ 

computers must take this difference into account. j^ 



J 

F,6,4 Display Modes j^ 

All models have 40-column text mode, tow-resolution graphics . 

mode, high-resolution graphics mode, and mixed graphics and ^ 

text modes. The Apple He {revision B motherboard) with an |M 

Apple Extended 80-Column Text Card, and the Apple lie have ""j 

double-high -resolution graphics mode also, ^^ 
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F. 7 Disk I/O 



E8 Serial I/O 



The Apple II, II Plus, and lie can support up to six (four ts the 
recommended maximum) disk drives attached In controller 
cards plugged into slots 6, 5, and 4. Tl^e Apple lie supports up 
to ttfuo disk drives: its built-in drive (treated as slot 6 dri^e 1), 
and one external disk drive (treated as slot 6 drive 2; also 
treated as slot 7 drive 1 under ProDOS) for external-drive 
startup purposes. 



The Apple He serial ports (ports 1 and 2) are similar to Super 
Serial Cards installed in slots 1 and 2 of an Apple lie. The serial 
port commands are a siigfitly modified subset of Super Serial 
Card commands Tfiis subset includes all tfie commands 
supported by the earlier Apple Serial interface Card and 
Communication Card. 

F,8,1 Serial Ports Versus Serial Cards 

There are several important differences between Apple lie serial 
ports and other Apple II series computers with serial cards 

installed in them. 

Apple lie serial ports have no switches. Instead, initial values 
are moved from firmware locations Into auxiliary memory when 
ttie power is turned on. Changes made to these values in 
auxiliary memory remain in effect until the power is turned off. 
Pressing ral- rcoNTROiTH reset j does not cfiange them. 

When the port itself is turned on (with an IN or PR command), 
the initial values in auxiliary memory are placed in the main 
memory screen hoies assigned to the port. These 
characteristics can be changed by the port commands. The 
changed characteristics remain in effect until the port is turned 
off and then on again (with PR and IN commands). 
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The command syntax for the Apple lie ports also differs from J 

the syntax for serial cards. A separate command character. rr^ 

f CONTRO L Ka] or rcoNTfiOL> Cn. must precede each individual =^ 

port command, whereas several commands to a serial card can 
be strung together between the command character and a 
carriage return character. 

The letters used for some of the commands have been changed ^. 

from those used with the Super Serial Card (such as S instead ^^ 
of Sfor sending a BREAK signal). Each serial port command 

letter is unique to simplify command interpretation. _^ 

Changing the command character from. CONTROL-A to it* 

CONTROL-I. or vice versa, makes the Super Serial Card change 
trom communication mode to printer mode and back; this is not ^-^ 

the case with Apple lie serial ports. With the Apple lie, use the fe— 

System Utiiities Dfsk to change modes. 

Super Serial Card commands support several functions that g^ 

Apple lie serial port commands don't support: masking 

incoming line feed after carriage return; translating incoming ^ 

characters, such as changing lowercase to uppercase {for the ^ 

benefit of the Apple II or II Plus); delaying after sending carriage 

return, line feed, or formi feed: ignoring keyboard input, and so ^^^ 

an. md 

Following a CONTROL-1 nnnW command, the Apple Itc 
automatically generates carriage return after nnn characters; ^ 

with the Super Serial Card, you neeO to turn this on with H* 

CONTROL-I C. 



F.8.2 Serial t/O Buffers 

The communication port firmware uses auxiliary memory page 8 
as an input and output buffer. By doing so, the firmware can 
keep up with higher baud rates. It can also hide data from the 
Monitor, Applesoft, and other system software. 

Programs written for the Apple Me or lie can. of course, store 
information in auxiliary memory page 8. However, such 
information will be destroyed when the communication port is 
activated. 
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F.9 Mouse and Hand Controls 



The DB-9 back-panel connector on the Apple lie is used for 
both the mouse and hand controls. On the Apple lie, the DB-G 
connector supports hand controls only. On the Apple lie. the 
mouse must use the connector on the Interface card. 



F.9, 1 Mouse Input 

The Apple lie provides tJuilt-in firmware support for a mouse 
connected to the DB-9 mouse and hand controi connector. 
Apple lie mouse support includes mouse movement and button 
interrupts (and vertical blanking interrupts for synchronization 
with the display); Apple lie mouse support relies on polling VBL 

1—^ instead of vertical blanking interrupts. 

As a result of how interrupts are handled on the tv^^o machines, 
■ ~^ the mouse firmware routine calls function somewhat differently 

Lfor the Apple lie and Apple lie. However, using the calls in the 
manner described in Chapter 9 ensures mouse support 
■- ^ compatibility between the two machines. 

I The ratio of mouse movement to cursor movement is different 

J- —3 on the Apple lie than it is on the Apple lie. 



F.9.2 Hand Control Input and Output 

The Apple II, II Plus, and Me have a 16-pin game I/O connector 
inside the case that supports three switch inputs, lour analog 
(paddle) inputs^ and four annunciator outputs. The Apple lie and 
Apple lie have a DB-9 back-panel connector that supports the 
three switch inputs and two paddle inputs (pius two more on 
the internal GAME I/O connector of the Apple II, 11 Plus, 
and lie). 

The Apple lie does not support the four annunciator outputs. 

The voltage-current curve for hand controls differs for the 
Apple lie compared with that of the Apple II, II Pius, and lie 
Compare Figure F-1 with Figure 11-42. This was done so the 
hardware would support identifiable mouse and hand control 
signals using the same circuits. 
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Figure Ft. Appfe it. it Pius, and fie Han^ Controf Signals 



Inpiii Curreni 
(mA) 
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The paddle timing circuit on the Apple fl Plus is slightly different 
than the one on the Apple Me and lie. On me Apple he and lie 
the 100 ohm fixed resistor is betwen the NE556 discharge lead 
and the capacitor; the variable resistor in the paddle is 
connected directly to the capacitor. On the Apple W Plus, the 
capacitor is conected directly to the discharge lead, and the 
fixed resistor is in series with the paddle resistor. 



F. 10 Cassette I/O 



The Apple II, il Pius, and lie all have cassette input and output 
jacks, memory locations, and monitor support. The Apple lie 
does not. 
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F.rt Hardware 



Besides the different microprocessors used in various models in 
the Apple II series (section F.1.1), there are important 
differences in power specifications and custom chips. 



F.11.1 Power 

The power supplies for the Apple II U Plus, and lie are 
essentially the same. The floor transformer and voltage 
converter for the Apple He have smalier capacity for current and 
heat dissipation. Therefore, it is important to observe the load 

iimits specified in each of the reference manuals. 



F,11.2 Custom Chips 

The Apple Me custom chips (Memory Management Unit and 
Input/Output Unit) replaced dozens of Apple II Plus chips, and 
added the functionality of dozens more. The Apple lie has 
custom MMU and lOU chips, too, but they represent different 
bonding options, and so their pin assignments are not 
compatible. 

In addition, the Appie lie has a custom General Logic Unit 
(GLU), Timing Generator (TMG), and Disk Controller Unit (IWM). 
The Apple 11c has two hybrid units (AUD and V!D) for audio and 
video amplification. 



F.11 Hardware FsT 










K 



This appendix repeats some of the keyboard information given 
in Chapter 4 for the two USA keyboarcl layouts for easy 
comparison with the other layouts available. Following these 
tinere is a composite table of the ASCII codes and the 
characters associated with tliem on aii the models discussed. 



G. 1 Keyboard Layouts and Codes 



Each of the following subsections has a keyboard illustration 
and a table of the codes that result from the possible 
keystrokes. Note, however, that Table G-1 is the basic table of 
keystrokes and their codes. For simplicity, subsequent tables 
{up to Table G-6) list only the keystrokes and codes that differ 
from those in Table G-1. 

For example, pressing the (W) key produces a (hexadecimal 61) 
pressing (shift H X) produces uppercase A (hexadecimal 41); 
pressing ( control H ^ or (contrqlK shift X X) produces SOH 
(the ASCII Start Of Header control character, hexadecimal 01), 
You can tell that this key has the same effect on all keyboards, 
from the fact that nothing appears in Tables G-2 through G-7 
for that key. 

A quick way to find out which characters in the ASCII set 
change on international keyboards is to check Table G-7. tn 
fact, only a few of them change. The pairing of characters on 
keys varies more. 
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Note; On all but the French and Italian keyboards, ( caps-lqckJ 
affects only keys that can produce both lowercase letters 
{with or without an accent) and their uppercase equivalents. 
With these keys, [caps-lock) down Is equivalent to holding 
down fsHiFT) , resLlting in uppercase instead of lowercase. If 
a key produces only a lowercase version of an accented 
letter, then ( caps-lock" ) does not affect it. 

On the French and Italian keyboards, (caps-lqckj s hifts ati the 
keys. Furthermore^ on the French keyboard. when roAPs-LocK) 
is down, the CshiftJ key undoes the shifting, 

Note^ The shapes and arrangement of keys in Figures G-1 
and G-2 follow the AWSl {American National Standards 
Institute) standard, which is used mainly in North and South 
America. The shapes and arrangement of keys in Figure G-3 
follows the ISO (International Standards Organization) 
standard used in Europe and elsewhere. 
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The only differences between the ANSI and ISO versions of the 
USA keyboard are 

• The shapes of three keys; the left C shift) key, fCAPS-LocKj , 

and (RETURN] . ^y 

• The resulting repositioning of two keys (Q and Q) in 
Figures G-1 and G-3. 



^ 



♦ For some countries, there are arrow symbols on Uab^j , 

rcAPS-LQCK) , C return; , and the two C shift j keys (as shown in 

Figure G-3}. f 
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G. r. f i;S>l standard (Shoies) Keyboard 

Figure G-1 shows the Standard (Shoies) keyboard as it is laid 
out for USA models of the AppJe lie with the keyboard switch 
up. Table G-1 lists the ASCII codes resulting from all simple and 
combination keystrokes on this keyboard. 



FSguf0 G-1. USA standard or Shoies Keyboard {Keyboard Switch Up) 
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Tstfi0 G-1. K8ys and ASCtt Codss. Codes are shown here in hexad&crmai: to find the decimat squivalentSr use 
Tat>ie G-7. 
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TabfB Q~1 — Continued. Keys and ASCII Codes. Codes are shown here in hexadecini^K io find the decimal equivalents. 


L_ 


use TabfB G-7. 
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a.1,2 USA Simplified (Dvorak) Keyboard 

Figure G-2 shows the Dvorak layout of the USA keyboard. 
Characters are paired up on keys in exactly the same way as 

on the USA Standard keyboard; oniy individual key positions 
are changed. In fact, you can change the keycap arrangement 
to match Figure G-2. lock the keyboard switch in its down 
position, and have a working Dvorak keyboard. All keystrokes 
produce the same ASCII codes as those shown in Table G-1. 



Figure G.2. USA Simpfified or Dvorak Keyboard (Keyboard Switch Dawnf 
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G- 1.3 ISO Layout of USA Keyboard 

Figure G-3 shows the layout of the keyboard of all ISO 

European keyboards {except the Italian keyboard) when the 
keyboard switch is up. All keystrokes produce the same ASCII 
codes as those shown in Table G-1. 



Figupe Q-3. ISO Version of USA Standard Keyboard (Keyboard Switch Up) 
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G.I. 4 English Keyboard 

With the keyboard switch up, the English model of the Apple lie 
keyboard layout is as shown in Figure G-3, and keystrokes 
produce the ASCII codes shown In Table G-1. 

With the keyboard switch down, the English model keyboard 

layout iS as shown in Figure G-4, The change in ASCII code 
production (from that in Table G-1) is shown in Table G-2. 

The only changed character is the substitution of the British 
pound-sterling symbol (£) for the cross-hatch symbol (#) on the 
shifted 3-key. 



Figure G-4. English Keyboard (Keyboard Switch Down) 
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Table G-2. English Keyboard Code Differences From Tabie G-f 
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Figure G-5. French Keyboard (Keyboard Switch Down) 
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G. 1.5 French and Canadian Keyboards 

With the keyboard switch up, the French model o1 the Apple He 
keyboard layout is as shown in Figure G-3. and the Canadian is 
as siiown in Figure G-1. On both models^ keystrokes produce 
the ASCII codes shown in Table G-1. 

Note: On the French keyboard, ( caps-lqckI shifts to the 
upper characters on aJI keys With CcAPSLOciT) on, C shift 1 
'unshifts' to the lower character on any key pressed with it. 

With the keyboard switch down, the French model keyboard 
layout ss as shown in Figure G-5, and the Canadian model 
keyboard layout is as shown in Figure G-6. The changes in 
ASCII code production (from that in Table G-1) are shown in 
Table G-3. 
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G.I Keyboard Layouts and Codes 



Figure G-6. Canadian Keyboard (Keyboard Switch Down} 
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Tabic G-3. Fr&nct) and Canactian Keyboard Cods Differencss From T^tJie G- J 
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^.T.^ German Keyboard 



h^ 



with the keyboard switch up, the German model of the Apple lie 
keyboard layout s as shown In Figure G-3, and keystrokes 
produce the ASCII codes shown in Table G-1. 

With the keyboard switch down, the German model keyboard 
layout IS as shown in Figure G 7. The change in ASCII code 
production (from that In Table G-1) Is shown In Table G-4, 



Figure G«7, German Keyboard (Keyboard Switch Down) 
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Table Q-4. German Keyboard Code Differences From Tabfe G- 1 
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G,1.r Italian Keyboard 

With the keyboard switch down, the Italian model keyboard 
layout is as shown in Figure G-8. The change in ASCII code 
production (from that in Table G-1) is shown in Tabie G-S. 

With the keyboard switch up, the Italian model keyboard 
produces exactly the same ASCII codes for each key, but what 
is displayed differs for the ten characters shown in Table G-5 or 
Table G-7. 



Figure G-3. ffafian Keyboard (Keyiyoard Switch Down} 
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TBble G-5 


/l^ft'^n ^ey&oartf Code Differences From Table G- 1 
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G.i.8 Western Spanish Keyboard 

With the keyboard switch up, the Western (that is, American) 
Spanish mode! of the He keyboard layout is as shown in Figure 
G-1, and keystrokes produce the ASCII codes shown in Table 
G-1. 

With the keyboard switch down, the Western Spanish model 
keyboard layout is as shown in Figure G-9. The change in ASCII 
code prodiiction (fromi that in Table G-1) is shown m Table G-6, 



Figure G-9. Wesfern Spanish Keyboard (Keyboard Switcti Down) 
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Table G-6. Western Spanish Keyboard Code Ditterences From Tatfe G-1 
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7E 


- 


IE 


RS 


5E 


* 


1E 


RS 


^m 


+ • 


2B 


+ 


IB 


ESC 


2A 


« 


1B 


ESC 


M 


N 


7C 


A 


1C 


FS 


5C 


M 


1C 


FS 




CI 
<> 


70 
7B 





7D 
00 


NUL 


SB 
40 


i 


58 

00 


\ 
NUL 




3C 


< 


1E 


RS 


3E 


> 


IE 


HS 


u 




2C 




2C 


^ 


3B 


J 


SB 


"h 






2E 


, 


2E 


. 


3A 


: 


3A 


^ 


J 
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G.2 ASCII Character Sets 



Table G-7 lists the ASCH (American National Standard Code for 
Information Interchange) codes that the Apple lie uses, as well 
as the decimal and hexadecimal equivalents Where there are 
differences between character sets, a circled number in ihe 
main table refers to a column In the lower part of the table. 
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Tabfe G-7. ASCff Code Equivatenis 



I 



9Bl 



ASCII DEC 


HEX 


ASCII 


[>&C 


HEX ASCII 


DEC 


HEX 


ASCII 


OEC 


^EX 




NUL 00 


00 


SP 


32 


20 


•® 


64 


40 


*© 


96 


60 


, D« 


SOH 01 


01 


1 


33 


2t 


A 


65 


41 


a 


97 


61 


l!— 


STX 02 


02 


■' 


34 


22 


B 


6S 


42 


h 


98 


62 




ETX 03 


03 


'© 


35 


23 


C 


67 


43 


c 


99 


63 




EOT 04 


04 


-ci; 


36 


24 


D 


68 


44 


d 


100 


64 


fe- 


ENO 05 


05 


^^ 


37 


25 


E 


69 


Ab 


e 


101 


65 


ACK 06 


06 


& 


36 


26 


F 


70 


46 


f 


102 


66 




BEL 07 


07 




35 


27 


G 


71 


47 


g 


103 


67 


^ 


85 08 


OB 


{ 


40 


23 


H 


72 


48. 


ti 


104 


68 


i^ 


HT 09 


09 


\ 


41 


29 


1 


73 


49 


1 


IDS 


69 


LF ^0 


OA 




42 


2A 


J 


74 


4A 


i 


106 


SA 




VT 11 


OP 


+ 


43 


2B 


K 


75 


4B 


k 


107 


6B 


•— ■ 


FF 12 


OC 




44 


2C 


L 


76 


4C 


1 


108 


5C 


lu 


CR 13 


OD 


■r 


45 


2D 


M 


77 


40 


m 


109 


6D 




SO 14 


OE 




46 


2E 


M 


78 


4E 


n 


110 


6E 




SI 15 


OF 


;■ 


47 


2F 


O 


79 


4F 





111 


6F 


^ 


DLE ie 


10 





4B 


30 


P 


80 


50 


P 


112 


70 


DC1 \J 


n 


1 


49 


31 





81 


51 


q 


113 


71 




DC2 IB 


12 


2 


50 


32 


R 


62 


52 


r 


114 


72 


^^^ 


DC3 19 


13 


3 


51 


33 


S 


B3 


53 


s 


115 


73 


^ 


DC* 20 


iA 


4 


52 


34 


T 


64 


54 


t 


116 


74 




NAK 21 


15 


5 


53 


35 


U 


as 


55 


u 


117 


75 




SYN 22 


16 


6 


54 


36 


V 


86 


56 


V 


11B 


76 


4m 


ETB 23 


17 


7 


55 


37 


w 


87 


57 


w 


119 


77 


CAN 24 


16 


Q 


56 


3B 


X 


8B 


58 


K 


120 


76 




EM 25 


19 


g 


57 


39 


Y 


S9 


59 


y 


121 


79 


,^ 


SUB 26 


1A 




58 


3A 


z 


90 


5A 


z 


122 


7A 


lUi 


ESC 27 


IB 




59 


3B 


•^ 


SI 


5B 


■ki; 


123 


75 


™* 


FS 2& 


1C 


i- 


ea 


3C 


^(4J 


S2 


5C 


'^ 


124 


7C 




G3 29 


ID 


_ 


61 


3D 


-(5) 


93 


50 


-m 


125 


7D 


^ 


R5 30 


IF 


> 


62 


3E 


^(^ 


94 


5E 


■di) 


126 


7E 


%^ 


US 31 


IF 


7 


63 


3F 


— 


95 


5F 


DEL 


127 


7F 


^ 










































IdU 
























' 


■'fi 


;i_: 


'® 


@ ® ® 


(§) 


® 


(D 


CD ® 


® 




Hexadecimal 


23 


24 


40 


5B 5C 5D 


5E 


60 


7B 


70 7D 


7E 


Ui 


English (USA 


# 


£ 


iu 


1 \ ] 


■ 




i 


1 \ 


" 
















- 


English (UK) 


i. 


s 


\tl 


i \ ] 






i 


\ ) 






Oetiisch 


# 


$ 


§ 


A 






a 


b u 


(I 


Francais 


E 


$ 


§ 


— 


Q § 






e 


e 




Italiano 


tj 6 


- 


J 


a 


b e 


i 


Espaiiolg 


E 


$ 


§ 


i N i 


- 






n g 




^ 












































g: 


Appendix 


G: U 


5A and International Models 
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G.3 Certifications 



In the countries where they are applicable, these certifications 
replace me USA FCC CJass B notice printed on the insrde front 
cover of this manijat. The safety instructions apply to all 

countries. 



G.3.1 Radio Interference 

This product is designed to comply with specification 
VOE 0871/6.78, Radio Frequency Interference Suppression 
Radio Frequency Equipment, Level B. 



G.3.2 Product Safety 

This product is designed to meet the requirements of safety 
standard lEC 380, Safety of ElectricaJly Energized Office 

Machines, 



G.3.3 Important Safety instructions 

This equipment is intended to be electrically grounded. This 
product is equipped with a plug having a third (grounding) pin. 
This plug will fft only into a grounding-type alternating current 
outlet. This is a safety feature. 

If you are unable to insert the plug into the outlet, contact a 
licensed electrician to replace the outlet and, if necessary, install 
a grounding conductor. 

Dq not defeat the purpose of the grounding-type plug. 
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G.4 Power Supply Specifications ^ 

The basic specifications of the power supply furnislied with the "" 

Apple \\c for use in Europe and other countries having 50 H2 ^^ 

alternating current are shown In Table G-8. Ui 

Tabte O-S. 50 Hi Power Supply Speci/fcat/ons 

Line voltage 199 to 255 VAC. 50 Hz U 

Maximum input 

power consumption 25 W — 

Supply voltage +15 V DC (nominal) ^ 

Supply current 12 A (nominal) 1* 



J 



J 

J 



Hi 

] 
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This appendix briefly discusses bits and bytes and what they 
can represent. It also contains conversion tables for 
hexadecimal to decimal and negative decimal tor 
low-resolutfon display dot patterns, display color values, and i 
number of 8-bit codes. 

These tables are intended for convenient reference. This 
appendiJt is not intended as a tutorial for the materials 
discussed. The brief section introductions are for orientation 
only. 



W. 1 Bits and Bytes 



This section discusses the relationships between bit values and 
their position within a byte. The following are some rules of 
thumb regarding the 65C02. 

• A bit is a binary digit; it can be either a or a 1 . 

• A bit can be used to represent any two-way choice. Some 
choices that a bit can represent in the Apple Jlc are listed in 
Table H-1 . 
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Tffbfe H-1. What s Bit Can Represent 
ConteKl Hcpiesenting 



Binary number 
Logic 

Ary switch 
Any switch 

Serial transfer 
Ssrial transfer 
Seria! iransfer 
Serial transfer 
Serial transfer 

P reg, bit N 
P reg bit V 

P reg bit B 
P reg. bU □ 
P reg bit I 
P reg. bit Z 
P reg. bit C 



Place value 
Condition 

Position 
Position 

Beginning 
Data 
Parity 
End 

Comnriunication 

state 

Neg, result? 
Overflow? 
BRK command? 
Decimal mode? 
tRQ interrupls 
Zero result? 
Carry required? 



False 

Off 
Clear! 

Start 
value 
SPACE 

BREAK 



No 
No 
Mo 
No 

Enabled 

No 

No 



1 K that power of 2 
True 

On 
3?t 

Carrier (no inlormalion yet) 

1 value 
MARK 
Stop bit{3). 
Carrier 



Yes 
Yes 

Yes 

Yes 

Disabled (masked ojt) 

Yes 

Yes 



1" Sometimes ambiguoualy termed reset 



Bits can also be comCinec^ in groups of any size to 
represent numbers. Most of the commonly used sizes are 
multiples of four bits. 
Four bits comprise a nibble (sonnetimes spelled nytble). 

One nibble can represent any of 16 values. Each of these 
values is assigned a number from througfi 9 and (because 
our decimal system fias only ten of the sixteen digits we 
need) A through F. 
Eight bits (two nibbles) make a byte (Figure H-1). 
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E 



Figure H-1. Btts, NibbfBS. and BytBS 
HEgh Nibble 



LowNJbble 



MSB 

7 


e 


5 


4 


3 


2 


1 


LSB 




















Hexadecimal 
Decimal 



jinarv 



£80 

^2& 



S40 S20 
64 32 



$10 

16 



SOB 
B 



E04 $02 
-I 2 



$01 
1 



0000 
0001 
0010 
00t1 
0100 
0101 
0110 
0111 
1000 
10O1 
1D10 
1011 
1100 
1101 
1110 

1111 



Hexadecimal 



$0 



$3 
$4 
?5 
$6 
$7 
$8 
$9 
$A 
$B 
$C 
SD 
SE 



Decimal 



1 
2 
3 
A 
5 
6 
7 

e 

9 
10 

11 

13 
13 

14 
15 



• One byte can represent any of 16 x 16 or 256 values. The 
value can be specified by exactly two hexadecimal digits, 

• Bits within a byte are numbered from bit on the right to 
bit 7 on the left. 

• The bft number is the same as the power of 2 that it 
represents, in a manner completely analogous to the digits 
in a decimal number. 

• One memory position in the Appte lie contains one eight-bit 
byte of data. 

• How byte values are interpreted depends on whether the 
byte is an instruction in a language, part or all of an 
address, an ASCII code, or some other form of data. 
Tables H-6 through H-1 3 Eist some of the ways bytes are 

commonly interpreted. 
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H.2 Hexadecimal and Decimal 



Two bytes make a word. The sixteen bits of a word can 

represent any one of 256 x 256 or 65536 different values. ^ 

Tlie 65C02 uses a 16-bit word to represent memory *-^ 

locations. It can therefore distinguish among 65536 ^j 

(64K) iocations at any given time. i^j 

A memory location is one byte of a 256-byte page. Tne 

low-order byte of an address specifies this byte. The ^^^ 

high-order byte specifies the memory page the byte is on IM 

d 



Use Table H-2 for conversion of hexadecimal and decimal ^d 

numbers. ** 

Tabie H-2. HBxadeamat/DecimaS Conversion 

Digit SjcOOO WJtOO SOOxO SOCOx 



i 

To convert a hexadecimal number to a decimal number, find ttie ^ 
decimal numbers corresponding to the positions of each ^ 

hexadecimal digit Write them down and add them up. 



F 


61440 


3Q4D 


240 


15 


E 


57344 


3584 


224 


14 


D 


53243 


3328 


209 


13 


C 


49152 


3072 


192 


12 


B 


45Q56 


2816 


176 


11 


A 


40960 


2B60 


160' 


10 


9 


36B64 


2304 


144 


9 


8 


32768 


2048 


t2a 


a 


r 


2B672 


1792 


112 


7 


6 


24S76 


1536 


9S 


6 


5 


204 BO 


1280 


80 


5 


4 


163B4 


1024 


64 


4 


3 


12288 


7&8 


48 


3 


2 


9192 


512 


32 


2 


1 


4096 


256 


1G 


1 



Examples: 

*3C = ? trD47 = ? 

$30 = 48 SFOQO ^ 614^0 

$0C =12 * DDO ^ 332B 

% -^O ^ 64 
$7=7 

$3C = 60 

*FD47 = 64839 
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To convert a decimal number to hexadecimal, subtract from the 
decimal number the largest decimal entry in the table that is 
less than it. Write down the hexadecimal digit (noting its place 
value) also. Now subtract the largest decirnal number In the 
table that is less than the decimal remainder, and write down 
the next hexadecimal djgit. Continue until you have ?ero left. 
Add up the hexadecimal numbers. 



Example: 










16215 = 


$ ? 








16215 - 

3927 - 

87 - 


12288 = 
3840 = 
SO = 
7 


3927 

87 

7 


12288 

38^0 

80 

7 


- $7000 

- * FOO 
= J BO 

- S 7 



16215 - I7F57 



K3 Hexadecimal and Negative Decimal 



If a number is larger than decimal 32767, Applesoft BASIC 
allows and Integer BASIC requires that you use the 
negative-decimal equivalent of the number. Table H-3 is set up 
to make it easy for you to convert a hexadecimal number 
directly to a negative decimal number. 
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i^ 


Table H-3. D&cimsi to Negative 


Decimai Conv&tsson 










Digit 


SxOOO 


SSOxOO 


SSDDxa 


S$0O0x 


^ 


F 


Q 





D 




-1 




E 


■4096 


-256 


-16 




-2 




D 


-9192 


-b\2 


-32 




-3 


..^i 


C 


-1228B 


-768 


-48 




■4 


^^ 


3 


-1&384 


-102^ 


-64 




-5 




A 


■2D4B0 


-12S0 


-BO 




-6 




9 


-24576 


-1636 


-96 




-7 


^ 


8 


-28672 


-1792 


-112 




-a 


7 




-2048 


-126 




'9 




6 




-2304 


-144 


' 


Q 




5 




-2S60 


-160 


- 


1 


1 * 


4 




-2615 


-176 


- 


2 


^ 


a 




-3072 


-192 


- 


3 




2 




-3328 


-208 


- 


14 




1 




-3584 


-224 


- 


15 


^mtm 


D 




-3840 


-240 


- 


16 


la. 


To perform this conversion, write down the four decimal 






numbers 


corresponding to the four hexadecimal digits (zeros 




iZ 


included 


1, Then add tl^eir values (ignoring their signs 


for a 




moment 


. The resulting number, with a minus sign in 


front ot It, 




is the desired negative decimal number. 








i= 


Example: 












$C010 


= ^ ci 










^ 


$cooo 


-12286 












S 000 


- 3840 










g; 


* 10 


- 22^ 










( 


16 










1 

^ 


$C010 


-16368 


To convert a negative-decima] number directly to a positive 




^ 


decimal 


number, add it to 65536. {This addition ends 


up looking 


like sub 


raction,) 












ExampU 


a- 










^ 


-151 


= + -5 












65536 


♦ C-151> = 


6553S - 151 


= G538S 




^ 


To conv 


ert a negative-decimal number to a 


hexadecimal 




^to 


number 


first convert it to a positive decimaE number 


then use 




k: 


Table H 


-2- 






















f 
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E 

E 
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H.4 Graphics Bits and Pieces 



Table H-4 is a quick guide to the hexadecimal vatues 
corresponding to 7-bit high-resolution patterns on the display 
screen. Since tlie bits are displayed in reverse order, it takes 
some calculation to determine these values. Tabte H-4 should 
make it easy. 

The \ represents bit 7. Zeros represent bits that are off; ones 
bits that are on. Use the first hexadecimal value if bit 7 is to be 
off. and the second if it is to be on. 

For example, to get bit pattern 00101110, use $3A; for 
10101110. use $BA. 



T^tie M-4. H&xadecimal Values tor High-Hesolution Dot Patterns 



Bit pattern (jt =0* 



xOOOQDQD 
xOOOOOOT 
xOOOOOlO 
xOOOOOl 1 

xOOOOl 00 
xOOOOlOl 
XO0CO110 
xCOQOItl 
xQOOlOOQ 
kOOQIOOI 
XQO0101Q 
X 000 1011' 
xOOOHOO 
xOOQIIOI 
K0001110 

xQOai 1 1 1 

xOOIOOOO 
xOO 10001 
xOOlODID 
xOOIOOll 
xOOlOlOO 
xOOlOlOl 
xOOIOIIO 
xOOIOIIT 
X 00 11 000 
xOOTIOOl 
XOD11010 
X0011011 
X0D11100 

xoonioi 
xoonno 

1(001 tin 



soo 

S40 

S20 

sao 
sio 

$50 
$30 
$70 
SOS 
$4S 

S15 
S58 
338 
S78 
SOd 
S44 
£24 
$64 
$14 
$54 
$34 
$74 

soc 

$4C 
S2C 
SBC 
SIC 

S5C 
S3C 
S7C 



SBO 
SCO 
EAQ 
SEO 
£90 
SDD 
SBO 
SFO 

SCB 
SA0 

5E9 

sga 

SDS 

SFS 

sa4 

SC4 



□ 





Bits in Data Byte 




6 


b 


4 


3 


2 


1 





>-=^ 


D 


1 


2 3 


4 


5 


6 



Doi&fjn Graphics Screen 



$94 
$04 
SB4 
SF4 

sac 

sec 

SAC 

SEC 
S9C 

SDC 
SBC 
SFC 
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Table H-4—CQntinueti. Hexadecimaf Values for high-Resoiutkm Dot Patterns 
Bit pattern (k = 0) (k 1) 



nOl 00000 


SD2 


1% 


lOlOOOOl 


$42 


$C2 


kOIOOOIO 


$22 


SA2 


iOlOOOll 


$62 


SE2 


kO 100 100 


$12 


$92 


kOIOOIQI 


$52 


SD2 


kOIOOIIO 


$32 


$B2 


xOioQ-m 


$72 


SF2 


kOIOIODO 


$0A 


seA 


kOIOIOQI 


$4A 


$CA 


xOIOIOlO 


SEA 


SAA 


xOtOIOII 


S6A 


SEA 


xOlOIIDO 


SI A 


S»A 


xOIOIIOI 


S5A 


$0A 


xoiomo 


S3A 


SBA 


xoioim 


£7 A 


$FA 


xOI 10000 


£06 


$86 


xonoooi 


£46 


see 


xO1 10010 


£26 


|A6 


xOI 10011 


S66 


$Ee 


xOIIOlOO 


S16 


$96 


xOllOIOI 


S56 


$D6 


X0110110 


S36 


$B6 


X0110111 


S76 


$F6 


xOl 11000 


SOE 


$8E 


xomooi 


S4E 


$CE 


xomoio 


S2E 


$AE 


xomoii 


S6E 


s^ 


xoimoo' 


SlE 


$9^ 


xoinioi 


$5E 


SD€ 


xoinno 


S3E 


$B€ 


kOI 11 1 1 1 


$7E 


$fB 


X 1000000 


$01 


$ai 


X 1000001 


S41 


SC1 


X 1000010 


$21 


?A1 


XI 000011 


$61 


$E1 


x1 0001 00 


$11 


991 


KlOOOIOI 


$51 


$D1 


X10O011O 


$31 


$B1 


x1 0001 11 


$71 


$F1 


xlOOIOOO 


$09 


$89 


xlOOIOOl 


S49 


$C9 


3(1001010 


S29 


$A9 


xlODIOII 


$09 


$E9 


=^1001100 


S19 


$99 


3(1001)01 


S59 


$09 


xiooino 


S39 


$B9 


xiooini 


S7S 


$F9 



iA. 



^ 
^ 

^ 
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E 
E 
E 

C 



r.3bJe H-4— Continued. Hevadlecimai Vsiues for High^R&solution Dot Patterns 
Bit pattern {jt = OJ (jc = 1) 



xl 01 0000 


$05 


$85 


x1 01 0001 


$*5 


$C5 


X1010010 


$25 


$A5 


X1010011 


$65 


$E5 


X1O1O1O0 


$15 


$95 


X1010101 


$55 


SD5 


xioioiin 


$35 


SB5 


xioiom 


S75 


SF5 


xlOHQOD 


soo 


SBC 


X1011Q01 


S4D 


SCD 


xl 01 1010 


E2D 


SAD 


xlOllOll 


S6D 


SED 


xl01110{3 


E1D 


S9D 


xiomoi 


S5D 


EDD 


xtonno 


S3D 


SBD 


Kioniii 


$7D 


SFD 


>t1 100000 


sa3 


$B3 


xllOOOOl 


S43 


SC3 


x11 00010 


£23 


SA3 


xl 100011 


SB3 


$E3 


xl 100100 


£13 


sg3 


X1100101 


£53 


$D3 


X1100110 


S33 


SB3 


xl 1001 11 


S73 


$F3 


xl 101 000 


$0B 


SBB 


xllOIOOl 


$4B 


SCB 


X1101010 


$2B 


$AB 


X1101011 


$6B 


$EB 


xllOllOO 


$1B 


$96 


xl 101 101 


$5B 


SOB 


xiiomo 


$3B 


$BB 


xiionii 


$7B 


$FB 


Rl 110000 


$07 


$97 


X1110001 


$47 


$C7 


KlllOOlO 


$27 


SAT 


xl 110011 


$67 


$E7 


xlllOIDO 


$17 


$97 


K1110101 


S57 


$D7 


xinoiio 


S37 


$87 


xl 11 01 11 


E77 


*F7 


x1 11 1000 


SOF 


SSF 


ximooi 


$AF 


$CF 


ximoio 


S2F 


SAF 


ximoii 


S6F 


SEF 


x1111lOO 


$1F 


$9F 


xiiiiiai 


$5F 


$DF 


X1111110 


$aF 


$BF 


K1111111 


$7F 


$FF 
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H.5 Peripheral identification Numbers ^ 

Many Apple products now use Peripheral Identification Numbers " 

(called PIN numbers) as shorthand for serial device ^^ 

characteristics. The Apple II Series System Utilities Disk {1^ 
presents a menu from which to select the characteristics of, 

say, a printer or modem. From the selections made, it generates ^^ 

a PIN for the user. Other products have a ready-made PIN that |l« 
the user can simply type in 



Table H-5 is a definition of the PIN number digits. When 
communication mode is selected, the seventh digit is ignored. 



Example: 

252/1111 means: 



No parity 

Do not echo output to display 
No linefeed after carnage return 
Do not generate carriage returns 



1^ 



Communication mode ^^^ 

8 data bits, 1 stop bit |ip. 

300 baud (bits per second) 



Yin Appendix H: Conversion Tables 



1^ 

E 



E 

l: 
l! 

E 



raWe «-5. PW Numbers 



1 — Printer Mode 

2 = Communication Mode 

1 '-- ^ data bits, 1 slop bit 

2 ^ 6 data bits, 3 stop bits 

3 = 7 data bits, 1 stop bit 

4 = 7 data bits. 2 stop bits 

5 = fl data bits. 1 stop bit 

6 = fl data bils, 2 stop bits 

1 = 1 10 hits pEf second 

2 = 300 bits per second 

3 = 1200 bits per second 

4 = 2400 bits per second 

5 = 4300 bits per second 

6 = 9600 bits per second 

7 = 1920O bits per second 



a 



3 



1 = No parity 

2 Even parity (total on = even) 

3 ^ Odd parily (total on = odd) 

4 = MARK parity (partly bit = 1) 

5 = SPACE parity {parity bit = OH 

1 = Do not echo output on screen 

2 = Echo output on screen 

1 = Do not generate LF after CR 

2 = Generate LF after CR 

1 = Do not gertefate CR ' 

2 = Generate CR afl^r 40 characters 

3 ^ Generate CR aMer 72 characters 

4 = Generate CR after flO characters 

5 = Generate CR after 1 32 characters _ 



• ff you select Communication Mode, then seventh digit must equaJ 1. 
This value Is supplied automatically wtien you use the UUO. 



3 



H.5 Peripheral Identification Numbers 
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H,6 ^ight-Bi't Code Conversions 



* 



[Ui 



Tables H-6 through H-13 show the entire ASCII character set 

twice: once with the high bjt off, and once with it on. Here is _^ 

how to interpret these iabtes. ^ 

• The Binary column has the 8-bit code for each ASCII 

character, jt^ 

• The first 128 ASCIi entries represent 7-bit ASCII codes plus "" 
a high-order bit of {SPACE parity or Pascai)— for example. ^^ 
01001000 for the letter H. j^ 

• The last 128 ASCII entries (from 128 through 255) represent 

7-bit ASCII codes plus a high-order bit of 1 (MARK parity or ^^ 

BASIC)— for example, 11001000 for the letter H. lb* 

• A transmitted or received ASCII character will take 

whichever form (in the communication register) is ^ 
approphate if odd or even parity is selected— for example. 

11001000 for an odd-parity H. 01001000 for an even-parity ^ 

H. £ 

• The ASCII Char column gives the ASCII character name. 

• The Interpretation column spells out the meaning of special ^ 
symbols and abbreviations, where necessary. ~ 

• The What to Type column indicates what keystrokes .^ 
generate the ASCII character (where it is not obvious). The ** 
numbers between columns refer to footnotes. 

The columns marked Pri and Alt indicate what displayed ^ 
character results from each code when using the primary or 

alternate display character set, respectively Boldface is ^ 

used for inverse characters; italic is used for flashing ^ 

characters *^ 

Note that the values S40 through S5F (and SCO through ^ 

$DF) in the alternate character set are displayed as t* 

MouseText characters (Figure 5-1) if the firmware is set to 

do so (section 5.2.2), or if the firmware is bypassed. .^ 



^ 
^ 
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l: 



l: 
l: 
l: 

E 

L 

l: 
l: 

C 



Note; The primary and alternate displayed character sets In 
Tables H-6 through H-13 are the result of firmware mapping. 
The CHARGEN ROM actually contains only one character 
set. The firmware mapping procedure is described in 

section 3.36. 



Tabfe H-s. Cantrot cnsfacfers. High Bit Off 









ASCII 




Binary 


Dec 


Hex 


Char 


Interpretation 


□OOOQOO 





£00 


NUL 


Blank (null) 


0ODO0O1 


1 


E01 


SOH 


Start at Header 


COnOQIQ 


2 


E02 


STX 


Stan Qt Text 


000OD11 


3 


S03 


ETX 


End of Text 


D0Q010Q 


4 


S04 


EOT 


End 0l Transrti. 


OO0O1O1 


5 


SOS 


ENQ 


Enquiry 


DOQOtIO 


6 


$06 


ACK 


Acknowledge 


O0DO1 1 1 


7 


$07 


BEL 


Bell 


0001 OOD 


8 


$08 


BS 


Backspace 


OO010O1 


9 


£09 


HT 


Horizontal Tab 


0001010 


to 


£0A 


LF 


Lire Feed 


0001011 


11 


SOB 


VT 


Verticat Tab 


0001 too 


12 


$oc 


FF 


Form Feed 


0001101 


13 


$0D 


CR 


Carriage Return 


0001110 


14 


$0E 


so 


Shift Out 


0001111 


15 


$0F 


SI 


Shift In 


0010000 


16 


$10 


DLE 


Data Link Escape 


0010001 


17 


£11 


DC1 


Device Control 1 


001 00 to 


IS 


Si 2 


DC2 


Device Control 2 


0010011 


19 


$13 


DCS 


Device Control 3 


0010100 


20 


$14 


DC4 


Device Control 4 


0010101 


21 


$15 


NAK 


Neg. Acknowledge 


0010110 


22 


$te 


SYN 


Synchronisation 


0010111 


23 


$17 


ET0 


End of Text Bik, 


0011000 


24 


S16 


CAN 


Cancel 


0011001 


2S 


S19 


EM 


End of Medium 


0011010 


26 


S1A 


SUB 


Substitute 


ooitoti 


27 


SIB 


ESC 


Escape 


OQ11100 


29 


SIC 


FS 


File Separator 


0D111Q1 


29 


SID 


GS 


Group Separator 


DQ11110 


30 


S1E 


RS 


RecorO Separator 


0011111 


31 


SIF 


US 


Unit Separator 



What (0 Type 



{ contrqlVTbI 

rCDNTHQlK *} 

fcowmoiK T) 
fcQm-ROi.K cl 

Ccq^BOLX£] 

Ccq 'jtholK T) 

f CONTROL h TT) 
or S 

[CONTBQI_K T) 
or [TA9J 

[ comtaolX S 

orE 

[ controlX E) 

CgqntrolKD 
CcontboO Tm^ 

or if RETUPIN ) 
fCO^ ^TBOO THl 
rCQNTROUKO^ 
rc ONTRpLX D 
[ g QNTRQLK Q^ 

( CONTOOQ-fs]' 
(gONlRQlTHT] 
(CCHsitflQL)-i;1T] 

cars 

I CONTROL H D 
[COMftQL> Cw^ 
CCOMinQLJ -OO 

(CQNmtJLX Y) 
(cqnthqlXT) 
(ContrqUK D 
or [eSc) 
tcafiTRo THn 

rCQHTROL> rn 
[CDNTROTK ^) 
[ CQhtTWijrH ) 



Prl 



c 

D 

F 
Q 
H 



1. 
M 

N 
O 
P 


R 
8 

T 
U 

V 

w 

X 
V 

z 

t 

\ 

J 



All 



A 
B 
C 
D 

E 
F 

a 

H 



J 

K 

L 
M 

N 
O 
P 
Q 
R 
S 
T 
U 

V 

w 

X 
Y 

z 
t 



H.6 Eight-Bit Code Conversions 
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Table H-7. Speaai Characters. High Bit Off 









ASCII 




Binary 


Dec 


Heif 


Chair 


Interpretation 


0100000 


32 


£20 


SP 


Space 


0100001 


33 


S21 


! 




01O0O10 


34 


£22 


" 




0100011 


35 


£23 


# 




01 00 too 


36 


£24 


$ 




OlOOtOI 


37 


£25 


% 




oiODiia 


3a 


£26 


& 




0100111 


39 


£27 




Closing Ouols 


0101000 


40 


S2B 


( 




0101001 


41 


S29 


) 




0101010 


42 


£2A 






0101011 


43 


S2B 


+ 




0101100 


44 


£2C 


, 


Comma 


0101101 


45 


S2D 


- 


Hyphen 


0101110 


46 


S2E 




Period 


0101111 


47 


£2F 


/ 




0110000 


48 


£30 







0110001 


49 


£31 


1 




0110010 


50 


£32 


2 




onooii 


51 


£33 


3 




0110100 


52 


£34 


4 




0110101 


53 


£35 


5 




0110110 


54 


£36 


6 




0110111 


55 


£37 


7 




0111000 


56 


£38 


B 




0111001 


57 


£39 


9 




0111010 


58 


£3A 


; 




0111011 


59 


£3B 


j 




0111100 


60 


S3C 


< 




oniioi 


61 


S3D 


-■ 




0111110 


62 


S3E 


:> 




01 1 1 1 1 1 


63 


S3F 


7 





What (o Type 
SPACE bar 



Pri 



All 



# 


# 


s 


$ 


% 


% 


& 


& 


* 


t 


{ 


( 


) 


) 



+ 



/ 


/ 





D 


1 


1 


2 


2 


3 


3 


4 


4 


5 


5 


t 


6 


7 


7 


B 


8 


9 


9 



iU 



7 
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Appendix H: Conversion TabJes 






















r J 


















T'ai7/e H-& 


Uppercase Characters. Htgf} 


m Off 






U^ 








ASCII 






-^ 


Binary 


Dec 


Hex 


Char 


Interpretalion What to Type 


Pri 


Alt 




1000000 


64 


$40 


@ 




@ 


il 


=3 


1000001 


6S 


541 


A 




A 


dt 


1000010 


66 


$42 


B 




B 


K 


"^ 


1000011 


67 


$43 


C 




C 


z 




1 0001 00 


6B 


$44 


D 




D 


^ 


i-i 


1000101 


69 


$45 


E 




E 


s 


^^1 


1000110 


70 


$46 


F 




F 


i^ 




1Q0Q111 


71 


$47 


G 




C 


%- 




1D010Q0 


72 


$4& 


H 




H 


<- 


[— 


1 001001 


73 


$49 


( 




f 




~4 


10O1O1O 


74 


$4A 


J 




J 


X 




10O1O11 


75 


$4B 


K 




K 


1 




10O110O 


75 


$4C 


L 




L 




^^^ 


10O1101 


77 


S4D 


M 




M 


^ 


mmM 


10O111O 


76 


S4E 


N 




N 


■ 




lootm 


79 


$4F 







O 


> 




1010OO0 


80 


$50 


P 




P 


if 


^^^ 


1010001 


81 


$51 


Q 







M 


hMII 


1010010 


82 


$52 


H 




R 


¥. 


-^ 


1010011 


83 


$S3 


S 




S 


^ 




1010100 


84 


$54 


T 




T 


L 


— 


1010101 


85 


S55 


U 




U 


™> 


-^ 


1010110 


86 


£56 


V 




V 


m 




1010111 


87 


S57 


w 




^V 


m 




10110QO 


88 


S58 


X 




X 


a 


^ 


1Q11001 


89 


S59 


Y 




Y 


3 


^^ 


lOllOlO 


90 


S5A 


z 




z 


1 




1Q11011 


91 


S5B 


[ 


Openinig Bracket 


( 


♦ 




1 01 1 1 oo 


92 


S5C 


\ 


Reverse Slant 


\ 


^ 


=3 


lOlllDl 


93 


$5D 


! 


Closing Bracket 


/ 


nr 


101111O 


94 


SGE 




Caret 




B 




1011111 


95 


S5F 


- 


Underline 


— 


1 


^ 
^ 
















l: 
















































^ 










H.6 Eight-Bit Code Conversions 




!ll7 



Tabie H'9, Lowercase Characters. High Bit Ott 









ASCII 




Binary 


Dec 


Hex 


Char 


Interpretation 


1 1 OODOD 


96 


S60 


- 


Opening Qjote 


1 1 Q0Q01 


97 


$61 


a 




11Q0Q10 


98 


$62 


b 




11 00011 


99 


$63 


c 




1100100 


too 


$64 


d 




1100101 


101 


$65 


e 




1100110 


102 


SS6 


f 




1100111 


103 


$67 


g 




1101000 


104 


$68 


h 




1101001 


105 


$69 


1 




1101010 


106 


$6A 


i 




1101011 


107 


S6B 


k 




1101100 


10B 


ssc 


1 




1101101 


109 


S6D 


m 




1101110 


110 


S6E 


n 




1101111 


111 


E6F 







1 1 1 OOQO 


112 


S70 


P 




1110OC1 


113 


S71 


q 




111D010 


114 


S72 


r 




1110011 


IIS 


$73 


s 




1110100 


116 


$74 


t 




1110101 


117 


E75 


u 




1110110 


lie 


S76 


V 




1110111 


119 


S77 


w 




1111000 


120 


$78 


X 




1 1 1 1 001 


121 


$79 


V 




1111010 


122 


$7A 


z 




11 1 1 01 t 


123 


$7B 


I 


Opening Brace 


iitiioo 


124 


S7C 


1 


^/■ertical Line 


1111101 


125 


£7D 


t 


Clo&ing Brace 


1111110 


125 


$7E 


" 


Owerline (Tilde) 


iiiim 


127 


$7F 


DEL 


Deiete/Rjbout 



What to Type 



Pfi 



{ 

J 



Alt 



c 

d 

f 



^ 


m 


4. 


n 


/ 








P 


1 


q 


2 


r 


3 


» 


4 


t 


& 


u 


6 


V 


7 


w 


8 


X 


9 


y 


.' 


K 


; 


1 


< 


1 


» 


t 


> 




9 


D 



Urn 



4J^ 



JU 



1^ 
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Appendij^ H; Conversion Tables 



u 


















1 


TmbieH-IO. 


Controf CfiaracWrs, 


High Bit On 








b-I 








A&CII 










1 ' 


Binary 


Dec 


Hex 


Char 


Interpretatmn 


What Id Type 


Pn 


Att 


1 


1 OOOODOO 


128 


$80 


NUL 


Blank {nvWi 


[ CONTROL H 19) 


@ 


@ 


r^ 


10000001 


129 


SB1 


SOH 


Start of Header 


I CONTROL M* ) 


A 


A 


h-a 


10000010 


130 


SB2 


SIX 


Start of TsKt 


rcONTR'0L>rBl 


B 


B 


1 


10000011 


131 


SS3 


ETX 


End of Text 


[CONTROlHCJ 


C 


C 


1 


10000100 


132 


364 


EOT 


End of Tranism. 


rcONTROLX^ 


D 


D 


L*5 


10000101 


133 


S65 


ENO 


Enquiry 


fCONTJ^on-fEl 


E 


E 


1.^ 


10000110 


134 


sa6 


ACK 


Acknowledge 


CCONTRbLXE) 


F 


F 


1 "" 


10000111 


135 


$87 


BEL 


Bell 


rCONTR0L>CQ) 


G 


G 


L 


10001000 


136 


sas 


BS 


Baekspace 


I CONTROL H H 1 

orO 


H 


H 


[—J 


10001001 


137 


SB9 


HT 


Honzorial Tab 


CcchntrolKjJ 

or (JABJ 


1 


1 


u 


10D01010 


I3S 


ISA 


LF 


Lire Feed 


I CONTROL H J ] 

or© 


J 


J 


p 


loooion 


139 


$&B 


VT 


Vertical Tab 


tGOMTROLhKJ 

orQ 


K 


K 


L 


lOOOtlOO 


140 


sec 


FF 


Form Feed 


( CDMTROL H L 1 


L 


L 


l3 


10001101 


141 


£8D 


CR 


Carriage Return 


1 COHTROL M M 1 


M 


M 


~a 


or [RETURN] 


1^ 


1D0O11IO 


142 


$8E 


SO 


Shift Out 


[ IpOMTROl H N > 


N 


N 


1 


Toooim 


143 


*8F 


SJ 


Shift In 


[ CONrnPL M D 1 








r^ 


10010000 


144 


$90 


OLE 


Data Link Escape 


[CONFRgL H P] 


P 


P 


1-^ 


1O01O0O1 


145 


$91 


DC1 


Device ControJ 1 


1 CONTROL H □ ) 


Q 


Q 


1^ 


10010010 


146 


W2 


DC2 


Device Corttrol 2 


[CONTROL H f^ ) 


R 


R 


L 


10010011 


147 


$93 


0C3 


Device Control 3 


{CONTROL H S] 


s 


S 


^— 5 


lOOIOlOO 


148 


S94 


DC4 


Device Control 4 


( CQJJTHDL H F ) 


T 


T 


H 


10O1O101 


149 


$95 


NAK 


Neg. AcknovhTledge 


( CONTROL H U ] 

arCZ) 


U 


U 


1 


10010110 


150 


S96 


SYN 


Synchronization 


[CDNII^OLI-f VJ 


V 


V 


L-^ 


10010111 


151 


S97 


ETB 


End of Text Bik. 


rCDNIROLKw^ 


w 


w 


L^ 


1001100D 


152 


598 


CAN 


Cancel 


[CDNIHa4.K3() 


X 


X 


1 — 


10011001 


153 


S99 


EM 


End of M,edium 


rCONTROLXTl 


Y 


¥ 


1 


10011010 


154 


S9A 


SUB 


Substitute 


rCONTflOL>(Tl 


z 


z 


P 


10011011 


155 


S9B 


ESC 


Escape 


fCDNTflOLXT) 

otCeec) 


[ 


[ 


1 


1001 11O0 


156 


E9C 


FS 


File Separator 


L^ffmpiXJ 


s 


\ 


L 


1Q011101 


157 


ES9D 


GE 


Group Separator 


LCONTROl HX) 


] 


1 


Hs 


loom ID 


158 


S9E 


RS 


Record Separator 


( CONTROL W'J 




" 


Lid 
1 ^ 


10O11111 


159 


S9F 


US 


Unit Separator 


[ CONTnOL H _ ] 


- 


— 




















r§ 


















1 


















^ 


























H.6 


Eight-Bit Code Conversions 






Il19 



Tabfe H-11. Speciai Chafacters. High Bit On 









ASCII 




Binary 


Dec 


Hex 


Char 


(n^erpretaiion 


10100000 


160 


5A0 


SP 


Space 


10100001 


161 


SA1 


1 




1O100O1O 


162 


5A2 


" 




10100011 


163 


$A3 


# 




10100100 


164 


$A4 


s 




101001Q3 


165 


$A5 


°'9 




1 010011 


166 


SA6 


& 




101D0111 


1S7 


SA7 




Closed Quote 
(acute accent) 


10101000 


lea 


SAB 


i 




lOlOlOOl 


169 


SA9 


) 




10101010 


170 


SAA 


' 




10101011 


171 


SAB 


+ 




10101100 


172 


SAC 


, 


Comma 


10101101 


173 


SAO 


- 


Hyphen 


10101110 


174 


SAE 




Period 


10101111 


175 


£AF 


/ 




10110000 


176 


£SD 







10110001 


177 


SB1 


1 




10110010 


17S 


SB2 


2 




1Q11O011 


179 


SB3 


3 




101101 oo 


1B0 


SB4 


4 




10110101 


t6l 


SB5 


5 




10110110 


1B2 


SB6 


& 




1011O111 


183 


SB? 


7 




10111000 


184 


&Be 


8 




10111001 


185 


JtB9 


9 




1Q111010 


185 


SBA 






10111011 


187 


SBB 


; 




10111100 


188 


SBC 


< 




10111101 


189 


SBD 






10111110 


190 


$8E 


.--' 




10111111 


191 


SBF 


? 





What to Type 
SPACE bar 



Pri 



Alt 



# 


# 


£ 


S 


% 


% 


& 


& 



/ 


/ 








1 


1 


2 


2 


3 


a 


4 


4 


5 


5 


G 


6 


7 


7 


8 


a 


9 


9 



LU 



0- 



> 

? 



> 

9 



1201 



Appendix H: Conversion Tables 









Table H-12. Uppercase Cf^araciers. High Bsi On 









ASCII 




Binary 


Dec 


Hex 


Char 


Interpretation 


11 000000 


102 


SCO 


@ 




noooooi 


193 


SCI 


A 




n 000010 


194 


SC2 


B 




n 000011 


195 


SC3 


C 




n 0001 00 


196 


$C4 


D 




nooDioi 


197 


$C5 


E 




iiooDno 


193 


$C6 


F 




11000111 


199 


$07 


G 




11001000 


200 


sea 


H 




11Q01001 


201 


SC9 


f 




11001010 


202 


SCA 


J 




iiDoion 


203 


SCB 


K 




11Q01100 


204 


sec 


L 




11001101 


205 


SCD 


M 




11001110 


206 


$CE 


N 




11001111 


207 


$CF 







11010000 


208 


$D0 


P 




T1010O01 


209 


SD1 


Q 




11010O10 


210 


SD2 


R 




11010011 


211 


SD3 


3 




1101O1O0 


212 


SD4 


T 




11010101 


213 


SD5 


U 




11010110 


214 


SDE 


V 




11010111 


215 


SD7 


w 




11011000 


216 


SD8 


X 




11011001 


217 


SD9 


V 




11011 DIG 


21B 


EDA 


z 




11011011 


219 


$DB 


1 


Opening Bracket 


Tioinoa 


220 


SDG 


\ 


Reverse Slant 


11011101 


221 


SOD 


! 


Closing Gracket 


1101111D 


222 


SDE 




Caret 


11011111 


223 


SDF 


,^ 


Underline 



What to Typ« 



Pri 



A 
B 
C 
D 

E 
F 

H 
I 

J 
K 
L 

M 
H 
O 
P 
Q 
R 
S 
7 
U 
V 

w 

X 

¥ 

Z 



Alt 



A 

B 

C 

D 

E 

F 

G 

H 

\ 

J 

K 

L 

M 

N 

O 

P 

Q 

R 

S 

T 

U 

w 

X 
Y 

z 




H.6 Eight Bit Code Conversions 



h2t 



Tabie H'tS. Lowercase Characters. High Bit On 









ASCII 




Binary 


Dec 


Hex 


Char 


Inlerpietation 


1 1100000 


224 


$E0 




Open Quote 


11100001 


225 


$E1 


a 




11100010 


2ze 


$E2 


b 




11100011 


227 


£E3 


c 




11100100 


228 


SE4 


d 




11100101 


229 


SE5 


e 




11100110 


230 


$ES 


f 




inoom 


231 


$E7 


g 




nioiooo 


232 


5EB 


h 




11101001 


233 


$E9 


i 




11101010 


234 


SEA 


J 




11101011 


235 


SEB 


k 




11101100 


23S 


$EC 


1 




11101101 


237 


SED 


m 




11101110 


238 


SEE 


r 




moini 


239 


SEF 







11110000 


240 


SFO 


P 




I1110Q01 


241 


SFI 


Q 




11110010 


242 


SF2 


r 




11110011 


243 


$F3 


s 




11110100 


244 


$F4 


t 




11110101 


245 


$F5 


u 




nnoiio 


246 


£F6 


V 




11110111 


247 


EF7 


w 




1111 toon 


248 


EFQ 


X 




11111001 


249 


spg 


y 




11111010 


250 


SFA 


z 




11111011 


251 


SFB 


1 
1 


Opening Brace 


1 1 1 1 1 1 00 


252 


$FC 


I 


Vertical Line 


11111101 


253 


$FD 


1 


Closing Brace 


11111110 


254 


SFE 


' 


Oyerline {Ttlde) 


11111111 


255 


SFF 


DEL 


Delete (BuboLt) 



What to Type 



Pri 



AR 



b 


b 


c 


c 


d 


d 


e 


e 


f 


f 


g 

h 


9 
h 


i 

k 
1 


1 

k 

1 


m 


m 


n 


n 





a 


P 


P 


^ 


q 


r 


r 


s 


s 


t 


t 


u 


u 


¥ 


V 


W 


w 


n 


x 


y 


y 


z 


z 



p 



d 






u^ 



DELETE 



DEL 



DEL 



«»« 
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Appendix H; Conversion Tables 



L 

l: 
l! 



I — i 

l: 
l! 



L 

l: 
l: 
l: 
i: 

L 



01 
EB 



Appendix I comprises a lasting of the source code for the 
Monitor, enhanced video firmware, and input/output firmware 
contained in the Apple lie 
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ClOQ: 
CiOa: 
ClOO; 
ClOOi 
ClOO; 
ClOO: 
ClOO: 
ClOOr 
ClOO! 
ClOO: 
ClOOi 
CkOOf 
ClOQ: 
ClOO: 
CiOQz 
ClOO; 
ClOQ: 
ClOQl 
ClOO: 
ClOD: 
CIQQ: 
ClOO! 
CIOOj 
ClOO: 
CLOD: 
ClOO: 
ClOO! 
ClOO: 
ClOO; 
ClOO: 
ClOO: 
ClOO: 
CIDQ: 
ClOO! 
CLOO: 
ClOO! 
ClOO: 
ClOO: 
ClOQ: 
ClOO: 
ClOO: 
ClOO: 
ClOO: 
ClOO; 
ClOO: 
ClOO: 
ClOO! 
ClOO: 
ClOO: 
ClOO: 
ClOO: 
ClOQ: 
ClOO: 
ClOO: 
ClOO: 
ClOO: 
ClOO; 
ClOO: 



2 ]lr]lrA*]tA*AikAA*AAilit*A«JrAil|jf**A#:AAAlk* 

3 * 

4 * Apple //e 





5 


* VidEo 


Flrmwaire and 




6 


* Moriltor ROM 


Source 




7 


-* 








9 


* COPTRTCHT 1977-19a:J BY 




9 


« APPLE 


COMPUTER, INC. 




10 


* 








11 


* ALL RIGHTS RESERVED 




12 


* 








13 


* S. WOZNIAK 


1977 




U 


* A. BAtm 


1977 




15 


* JOHN 


A 


MOV 197a 




16 


* R« AURICCHtO 


SEP 1981 




U 


* E. BEERNINK 


1983 




IB 


* 








19 


*ik********«*«r*********4:*«il]fc 




2C 


* 








21 


* ZERO 


PAGE EQUATES 




22 


It 






OQDO 


23 


LOCO 


EOO 


$00 


OOOl 


2^ 


LOCI 


EOU 


SOI 


O02O 


25 


WNDLFT 


EQU 


S20 


0021 


Z6 


WNDWDTH 


EOU 


SZl 


0022 


27 


WHDTOP 


EOU 


S22 


0023 


28 


WNDBTM 


EQU 


S23 


002i 


29 


CH 


EOU 


SZi 


0023 


30 


CV 


EQU 


$25 


0026 


31 


CBASL 


EQU 


526 


0027 


32 


CBASH 


EQU 


S27 


0028 


33 


BASL 


EQU 


$za 


OQ29 


34 


BASH 


EQU 


$29 


O02A 


35 


BAS2L 


EQU 


$ZA 


0D2B 


36 


BAS2H 


EQU 


S2B 


O02C 


37 


H2 


EQU 


$2C 


ooze 


38 


LHNEH 


EQU 


$2C 


002D 


39 


V2 


EQU 


SZD 


00 ZD 


40 


RMHEM 


EQU 


S2I> 


OOZE 


41 


MASK 


EQU 


S2E 


00 2E 


42 


FORMAT 


EQU 


S2E 


00 2r 


43 


LENGTH 


EQU 


S2F 


0050 


44 


COLOR 


EQU 


530 


0031 


45 


MOHH 


EQU 


531 


0032 


46 


ISIVFLG 


EQU 


532 


0033 


47 


PROMPT 


EQU 


$33 


00 3i 


4B 


YSA^ 


EQU 


S34 


0035 


49 


YSAVl 


EOU 


S35 


0036 


50 


CSML 


eou 


536 


0037 


51 


CSVTH 


EQU 


537 


0038 


52 


KSWL 


EQU 


S3e 


0039 


53 


K3WH 


EQU 


S39 


00 3A 


54 


PCL 


EQU 


S3A 


00 3B 


55 


PCH 


EQU 


S3B 


00 3C 


36 


AIL 


EQU 


S3C 


0030 


57 


AlH 


EQU 


5 3D 


00 3E 


58 


AZL 


EQO 


$3E 


003F 


59 


A2H 


EQU 


S3F 



;vector for autostart fro™ disk 

;left edge of test window 
jwldch of text window 
;top of text window 
;bfiCtOTB+l of text wlindotf 
jcutsor horizontal position 
; cursor vertical pa sit ion 
; lo-res graphics base addc. 

Jtext base address 

;teRLp base foi; scrolling 

;t€rop for lo-ces graphics 

;tcmp for inneniontc decoding 

; temp for lo-ree graphics 

Jtemp for tntieffioiritc decodinj; 

;cQlor mask for Lo-rea gr. 

; temp for opcode decode 

} temp for opcode decode 

; color for lo-rea graphics 

^Monitor mo<ie 

; normal/ inverse ( /flash) 

^prompt character 

{position in Monitor command 

;temp for Y register 

; character outpiit hook 

; character Input hook 

;temp for pr-ograiio counter 

jMonltor temp 

^Monitor temp 

jMonlcor temp 

^Monitor temp 



PC 
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L 














1 CIDO 


: 0040 


60 A3L 


EOU 


$40 




iMonLtor temp 


1 cino 


: 0041 


61 A3H 


EQU 


$41 




^Monitor temp 


^ cioo 


: 0042 


62 A4L 


EQU 


S42 




^Monitor temp 


* J CIOO 


: 0G43 


63 A6H 


Ega 


S43 




^Monitor temp 


1 CIQO 


: 0Q4i 


64 ASL 


EQU 


$44 




iMonltqr temp 


1 CiOD 


: 0045 


65 A5H 


EQU 


S4 5 




;MonlcoT temp 


■■ •< CIOO 




66 * 










■-*-* CIOO 




f)7 * Note: 


.n Apple 11^ //e. 


both interrupt B and BRK deatroyed | 


1 CIOO 




68 * location $45. 


How only 


BRK 


destroys 345 (ACC) and it 


|_ CIOO 




69 * also de 


St roys 


S44 (MACSTAT) 




, j- CIOO 




70 * 










^fS ClOQ 


1 0044 


71 MACSTAl 


EQU 


$44 




jMacMne state after BRK 


1 CIOO 


: 0045 


72 ACC 


EQU 


$4 5 




;Acc after BRK 


1. CIOO 




73 * 










^^*^ CIOO 


0046 


74 KREG 


EOU 


$4 6 




;X reg after break. 


1 J CIOO 


0047 


7^ YREG 


EQU 


$47 




;Y ueR after break 


1 CiOO 


004a 


76 STATUS 


EQU 


$46 




;P reg after break 


l_ CIOO 


0049 


77 SPNT 


EQU 


$49 




;3P after break 


r^ CIOO 


□04 E 


78 RPiDL 


EQU 


S4E 




i random counter low 


l'^ CIOO 


004 F 


79 RNDH 


EQU 


S4F 




1 random counter high 


1 CIOO 




SO * 










L CIOO 




31 * Value g 


qaates 








■_ i CIOO 




32 * 










1 ^ CIOO 


0006 


83 COODFfi 


EOU 


$0& 




;value of //e, lolly TD byte 


1 CI no 


0095 


a4 PICK 


EQU 


S95 




;Ct>MTROL-li character 


L CIOO 


009 B 


85 ESC 


EOU 


$9B 




jwhat ESC genoraces 


^^^ CIQO; 




36 * 










1 = CIOO J 




87 * Characcera re 


ad by GETLN 


are 


placed tn 


1 CJOO: 




86 * IN J tefmlnaced by a carr 


ia^e 


return* 


' CIOO: 




89 * 










*- ■! CIOO: 


0200 


90 TN 


EQU 


$0200 




; input buffer for GETLN 


1 "^ CIOO: 




91 * 










1 CIOO; 




92 * Page 3 


vectors 






i , CI DO : 




93 * 










1 4 CIOO; 


03 FO 


94 BRKV 


EQU 


SO3F0 




jvectors here afteu break 


1 CIOO: 


03 F2 


95 SOFTEV 


EQU 


S03F2 




jvector for warm start 


1 CIOO: 


03F4 


96 PWREDUP 


EOU 


S03F4 




iTHTS MUST = EOR ffSA5 OF SOFTEV+1 


~-; CIOO: 


03F5 


97 AMPSRV 


EOU 


S03F5 




iAPPL^SOFT & EXIT VECTOR 


* _| CiOO: 


03Fe 


9e USRADR 


EOU 


S03F8 




^APPLESOFt USR function veecor 


1 CIOO: 


D3FB 


99 NMI 


EOU 


?03FB 




jNMI vecLor 


1 CIOO: 


03 FE 


too TROLOC 


EOU 


SOSFE 




iMaskable interrupt vector 


, , CIOO: 


0400 


101 LlNl^l 


EQU 


S0400 




iflret line of text screen 


■ ll cioa : 


07FB 


102 MSLOT 


EQU 


S07Fe 




;owner of SCS space 


1 ClOO^ 




103 * 










1 CIOO: 




104 * HARDWARE EQUATES 






a , ciooi 




105 * 










■"-3 CIOO: 


cooo 


106 lOAOR 


EQU 


$cooo 




;for 1N#, PRiC vector 


1 CLOQ- 


GOOD 


107 KBP 


EOU 


SCO 00 




1>I27 if keystroke 


1 CIOO' 


COOO 


108 CLRSOCOL 


EQU 


SCOOO 




idisable 80 colunn store 


^^5 ClOQ: 


COOl 


109 SETflOCOL 


EOU 


SCQOl 




;enable SO column store 


1 -A CIOO; 


cooz 


110 RDKAINRAM 


EOtf 


SC002 




iread from main 48K KAM 


1 ClOOj 


coo 3 


I 1 1 RDCARDRAH 


EOU 


$C003 




iread from alt. 48K RAM 


^^^ CIOO; 


COO^t 


112 WRKAINRAM 


EQU 


SCQ04 




;wrlte to main 4aK RAM 


^lUI CIOO: 


C0D5 


113 WRCAEDRAM 


EQU 


$C005 




;write to alt. 48^ RAM 


1 -• CIOO: 


COOB 


llA SETSTDZP 


EQU 


scooa 




;iiBe main zero page/stack 


1 ClOQ: 


C009 


115 SETALTZP 


EQU 


$CQ09 




;u9e alt, zero pa^e/ stack 


^^ CIOO: 


COOC 


11 & CLRBOVID 


EQU 


$cooc 




;disable 80 COluaii hardware 


*-_! CIOO: 

l: 


COOD 


117 SET80VIP 


EQU 


$C0OD 




; enable SO coluvtn hardware 
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^^^ 




^^ 


■ 



CIDO: 


COOE 


lie CLRALTCHAR EQU 


scaoE 


ClOO: 


COOF 


I J* SETALTCHAR EQU 


scaoF 


ClOO: 


COIQ 


120 KBDSTRB 


EQU 


SCOIO 


ClOO: 


coil 


121 RDLCBNKJ 


ECU 


scan 


ClOO: 


C012 


122 RDLCRAM 


EOO 


5C012 


ClDOs 


C013 


12 3 RDRAMRD 


T.QU 


?con 


ClOO: 


C014 


L24 RUBAMWRT 


EQO 


5C014 


ClOO; 


C016 


12 S RDALTZP 


£QU 


$C016 


ClOO: 


C018 


12& HDBOCOL 


EQU 


§C018 


ClOO: 


C019 


L27 RDVBLBAH 


EOU 


$CC19 


ClOO: 


CO I A 


12S auTEXT 


EOU 


SCQIA 


ClOO: 


COIB 


L29 RDMIX 


EOU 


SCO I ft 


ClOO: 


COIC 


no RDPAGE2 


lOU 


$C01C 


CLOO: 


com 


m REHIRES 


EOU 


SCO ID 


ClOO: 


CO IE 


132 ALTCHARSET EQU 


SCOIE 


ClOO: 


COIF 


133 RD80V1D 


EOU 


SCO IF 


ClQQ: 


CD 20 


134 TAPEOUT 


EOU 


SC020 


ClOO: 


C030 


135 SPKR 


EQU 


$G030 


ClOO; 


C050 


136 TXTCLH 


EQU 


SCO 50 


CiOOi 


CO 51 


137 TXT SET 


EQU 


SCO 51 


ClOO! 


C05Z 


138 MIXCLR 


EQU 


$C05Z 


ClOOi 


CO 53 


139 MIXSET 


SOU 


$C053 


ClOO: 


CO 54 


UO TXTPAGEl 


EQU 


SC054 


ClOO: 


CO 55 


Ul TXTPAlGE2 


EOU 


$G055 


ClOO: 


CO 56 


HI L0RE3 


EQU 


SCO 5 6 


ClOO: 


C057 


143 HIRRS 


EQU 


SC057 


ClOO- 


CO 58 


144 CLEAMO 


EQU 


scose 


ClOO- 


CO 59 


145 SETANO 


EOU 


SC059 


ClOO 


CO 5 A 


I4ft CLRAHl 


EQU 


SCD5A 


ClOO 


C05E 


147 SETANl 


EQU 


SC05B 


ClOO 


G05C 


148 CLRAJJ2 


EOU 


SC05C 


ClOO 


UQ5D 


149 SETAK2 


EQU 


SC05D 


ClOO 


COSE 


150 CL.RAJ13 


EQU 


SC05E 


ClOO 


C05F 


151 SETAN3 


EQU 


SC05F 


ClOO 


C060 


152 RCiOSW 


EQU 


SC06Q 


ClOO 


C061 


153 BUTNO 


EQU 


$C06l 


ClOO 


C062 


154 BUTNl 


EQU 


$C062 


ClOO 


G06A 


15^ PADPLO 


ECU 


$C064 


ciao 


C070 


156 PTRIG 


EQU 


Sca70 


ClOO 


coai 


157 ROMIN 


EQU 


5C0B1 


ClQO 


COB 3 


153 LCBANK2 


EQU 


$C0E3 


CLOO 


C08B 


159 LCBANK3 


EQU 


SC08B 


ClOO 


CFFF 


160 GLRRQH 


EQU 


3CFFF 


ClOO 


EOOO 


161 BASIC 


EQU 


SEOOO 


ClOO 


E003 


162 BASIC! 


EOU 


3EQ03 


ClOO 




163 * 






ClOO 


: 04FB 


164 VHODE 


EQU 


$4Fa+3 


CLOO 




1&5 * 






CLOO 




ibb • BASIC 


VHODE 


BITS 


ClOO 




167 * 






ClOO 




IfcS * 1.... 


,. - BASIC active 


ClOD 




169 * 


m - Pascal active 


ClOO 




170 * .0... 






ClOD 




171 * .1... 






CiOO 




172 * ..0.. 


.. - P 


rint control 


ClOD 




173 * ,,U. 


.. " D 


on'C print c 


ClOO 




174 * ...0. 


. . - 




ClOO 




175 * ,,.K 







nonoal LC, Elasblng UC 
normal Inverse, LC ; iio flash 
turn off key pressed flag 
>t27 If LC bank 2 is In 

>LZ7 If LC RAM read enabled 

>t27 If reading iiialfi 48K 

>127 if writing maJri 4BK 

5127 if Alt ZP and LC switched in 

>127 If 80 column store 

>127 if not VBL 

>127 tf text (not graphics) 

>127 If mixed node on 

>127 If TXTPAGE2 switched in 

>127 if HIRES Is on 

>127 if altetnace char set in use 

>127 IE 80 column hardware in 

what la this?? 

clicks the speaJter 

switch in graphics (not text) 

switch in text tnOC graphics) 

clear mixed-oiode 

set rolxed-inode (4 lines text) 

switch in text page 1 

switch tn text pflge 2 

law-Tiesolyclon gTEphlcH 

hlSh-resolutlOrt graphics 



4 



^ 



;>I2? if iO/aO switch in 40 pog 

;apen apple key 

; closed apple key 

; r«dd paddle 

^trigger the paddles 

J switch in $I>000-$FFFF ROM 

5 6ultch In LC bank 2 

; switch in LC bank 1 

: switch out §C8 ROMs 

;BASIC entry point 

jBASIC warm entry point 

; OPERATING MODE 



Uu 



characters 

trl chars 
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1 


CLOO 




176 


* ■■■■O.ir - Print control charactefS 




1 


CI 00 




177 


« 


.,.1... - Don't print Ctrl 


chars . 




^^"w* 


ClOO 




178 


* 


0,, - 






1 '^ 


ClOO 




179 


A 


..,.1.. - 






1 


ClOO 




ISO 


* 


0. -' 






L 


ClOO 




lai 


* 


.*,,.l. - 






■ — 1 

■ — 


ClOO 




182 


* 


- Print mouae charactere 




GlOO 




183 


* 




charactecs 




1 


CIQO 




184 


* 






1 


CLOO 


0040 


IB5 


M.4a EOU $40 








ClQO 


r 0020 


186 


M,CrL2 EOU $20 


[Don't print controls 




1 ~ 


CiOO 


; 0008 


187 


M.CTL EQU SOa 


jDon't print controls 




1 


ClOO 


OOOl 


186 


M. MOUSE EOU $01 


jDon't print mOuse ctiara 




1 


ciao 




189 


* 








ClOO 




190 


* Pascal Mode Bits 






C 


ClOO 
GlOO 




191 
19Z 


* 






■— , 


ClOO 




193 




- Pascal active 






1^"^ 


ClOO 




194 


* .0 








1^ 


ClOO 




195 


* 










1 


ClOO 




196 


* 


,0.,*. 


- 






L^ 


ClOO 




197 


* 


.l.^». 


- 






^^^ 


ClOO 




19B 


* 


..0... 


- Cursor always on 






1^ 


ClOO 




199 


* 


..1... 


- Cursor always ofJ 






1 


ClOO 




2Q0 


* 


..*0., 


- GOTO:CV n/a 






^-^ 


ClOO 




201 


* 


...u. 


- GOTOKY in pragresa 




Lm^ 


ClOO 




202 


« 


....0. 


- Normal Video 






1 


ClOO 




203 


# 


..... 1 , 


. - Inverse Video 






1 


ClOO 




204 


* 




, - 








ClOO 
ClOO 




205 

206 


A 

* 


1 


] - Print raousE chars 






1 


ClOO 




207 


* 




chars 




1 


ClOO 




208 


* 






gl * 


ClOO 


0080 


209 


M.PASCAL EQU S80 


;Pascal active 




■ — - 


ClOO 


00 LO 


210 


M.CUHSOR EQU SIO 


jDon't print cursor 




1 


ClOO 


OOOfl 


211 


M.GQX¥ SOU 50B 


JGOTOXY IN PROGRESS 




L, 


ClOO 


0004 


212 


M.VMODE EOU 504 






■^ 


GlOO 
ClOO 


0478 


213 
2U 


ROMS TATE EQU $478 


jtenp store of ROM state 




1 


ClOO 


04 F8 


215 


TEMPI EOU $4F8 


iused by CTLCKAR 




L_ 


ClOO 


0578 


216 


TEHPA KOU $578 


;used by scroll 






ClOO 


05F8 


217 


TEMPY EQU $5F8 


;iie«d by scroll 




I ^ 


ClOO 




218 


• 






1 


ClOO 


04 7B 


219 


OLDCH EQU $47e+3 


;le8t value of CH 




L 


ClOO 


0S7B 


220 


OURCH EOU $578+3 


;flO-CaL CH 




h-^ 


ClOO 


05 FB 


221 


OURCV EOU S5Fe+3 


; CURSOR VERTICAL 




1 - 


ClOO 


0&7B 


222 


VFACTV EOU S678+3 


;ait7-vldieo flroware inactive 




1 


ClOO 


06FB 


223 


XCQDRD EQU S6Fe+3 


;X-COORD (GOTO>fY) 




L^ 


ClOO 


077B 


11& 


NXTCUR EQU $778+3 


;next cursor to display 




E 


ClOO 


07 FB 


225 


CURSOR EQU $7Fe+3 


jtbe curirent cutSOT char 




ClOO 




17 


INCLUDE SaniAL 


[Equates for aerial code 
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ClOO! 
ClOO: 
ClOO: 
CIDQ: 
ClOO: 
ClOO: 
CinO; 
ClOO: 
ClOO: 
ClOO: 
ClOQ: 
ClOO: 
ClOQ: 
ClOQ: 
ClOO: 
ClOO: 
ClOO: 
ClOO: 
CIQO: 
ClOO: 
ClOO: 
ClOO: 
ClOO; 
ClOO: 
ClOOs 
C 100 I 
ClOO; 
ClOOi 
ClOO; 
ClOO: 
ClOO: 
ClOO: 
ClOQ: 
ClOO: 
ClOO: 
ClOO: 
ClOO: 
ClOOr 
ClOO: 
ClOO: 
ClOO: 
ClOQ: 
ClOQ: 
ClOQ; 
ClOO: 
ClOQ; 
ClOO: 
ClOO: 
ClOO: 
ClOO: 
ClOO: 
ClOO: 
ClOOl 
ClOO: 
ClOO: 
ClOO: 
ClOO: 
ClOOi 



ClOO 
C200 

ODBF 
OQDF 

00 91 
03B8 
0^38 
04B3 
0538 
05Fq 
05FA 
0679 

06 7 A 
0638 
0638 

07 38 
0^7F 
OiFF 
057F 

05 FF 

06 7F 
06FF 
Q800 

06 Fe 
BFF8 



i,*-k*fl******ic*********l****** ************* 

* A-pple LoT-ly communications driver 






By 

& * Rich Will tarns 
9 * AuguRt 1983 



10 

U 
12 
13 

U 
15 
16 
17 
13 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 



* November 5 ^ j,r.hiiston 

*iiit**it*it***-k-k*i(***it****-k*-k*-k**-kti******** 



* CoDimBnd codes 



* Def Aul L coiamand char is ctrl-A 



^ 



-A) 



"AnnB; Set baud rate to nn 

"AnnD: Set data format hits to nn 

"AT: Enable video echo 

"AK: Disable CRLF 

"AL: Enable GRLF 

"AnnW: Disable video echo & set printer width 



*AnnP : 
*A0 
"AfL 
"AS 

'AT 

"AK! 



Set parity bits to nn 

Quit terrainel mode 

Reset the ACIA, INj^Q PR#0 

:Send a 233 ihe break Ciharaccer 

Enter terntofll mode 

Zap control coitintidilds 

Set command char to "k 



* 
* 
* 

***lc***-h**-k***tsJtic*****:i!-k**-kt:*****itk***** 



"AnnGR:Set printer width (CR - carriage return) 






34 serslot 

35 comslot 

36 

37 cmdcur 

33 termcur 

39 

^0 Kon 

41 sennode 
A2 astat 

43 pwdth 

44 eictint 

45 eictlnt^ 
4 6 typhed 

47 oldcur 

48 oIdcur2 

49 eschar 

50 flags 

51 col 

52 number 

53 aciabuf 

54 tusar 

55 twkey 

56 trser 

57 tckey 

58 thbuf 

59 temp 

60 sdats 



cqu 
^qu 
MSB 
equ 
equ 
HSB 
equ 
equ 
equ 
equ 
equ 
equ 
equ 

equ 

equ 
equ 

equ 
equ 
equ 
equ 

equ 
gqu 

equ 
equ 

Equ 
equ 
equ 



SCIOO 
SC200 

DM 



OFF 
S91 
$3B8 

S43a 

S4B8 
$538 
S5F9 
S5lfA 

S6?g 

S67A 

5638 

S73S 

S47F 
54FF 
557F 
S5FF 
$&7F 
S6FF 
SBOO 
$6F8 
5BFFe 



;CursoT while on coniTEiand mode 
jCtirsar while in terminal mode 

;X0N chsrsp-ter 

;D7=1 if in end; D6-1 If cecm 479 & 47A 

;Acia status from inn 4F9 & ^FA 

jPrintEr width 579 & 57A 

Sextlnt & typhed enable 5F9 A 5FA 



jSaves cursor while in command 

; Saves cursor while in terminal mode 

J Cur rent escape character 6F9 & &FA 

iD7 = Video eeho D6 ■ CRLF 779 & 77A 

jCurreot printer column 7F9 & 7FA 

jNunber Bceumulated In command 

jOwner Gf serial buffer 

; Storage pointer for aeclal buffer 

^Storage pointer for type ahead buffer 

;ketrleve pointer for aerial buffer 

;Retrleve buffer for type *hiead buffer 

;BufEer in alt ram space 

;Teiap storaf^e 

;+SN0+590 iH output port 



"J 



J 



faol 
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L 

l: 
E 

E 
E 

C 



— ClOO 
ClOO 

ClOO 
ClOQ 

— ClOO 



BFF9 


61 


SB tat 


equ 


SBFF5 


^ACTA status register 


BFFA 


62 


SCODUl 


equ 


SBFFA 


;ACIA CDmmsnd register 


BFFB 


&3 


Bcntl 


equ 


$BrFB 


;AC1A COf\CT&l register 


FF5e 


fel 


io^ts 


eqii 


SFF5B 


iRTS opcode 




18 




INCLUDE &ER 


iPrlnter port ^ 5C100 
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[131 



ClOO: 






3 


*org sere 


lot 




ClOO:2C 


58 


FF 


4 




bit 


iorts 


C1Q3:7Q 


□ C 


Clll 


5 




bv3 


entrl 


G105:38 






h 




sec 




CI 06: 90 






7 




dfb 


$90 


C107:1B 






ft 




cic 




Ci0a;&8 






9 




civ 




C109s50 


06 


CHI 


10 




bwc 


ennr L 


CL0B:D1 






12 




dfb 


$01 


CiaC:31 






13 




dfb 


531 


ClQDiEA 






U 




dfb 


>pllnlt 


Cint:£E 






IS 




dfb 


> pi read 


ClDFiFfi 






16 




dfb 


>t>lwritG 


CilO:irB 






17 




dfb 


>platatu8 


CUl:DA 






19 


encr]l 


phx 




C\i2iM 


CL 




20 




Idx 


#<serslot 


CIIA;4C 


33 


G2 


2L 




:lnp 


setup 


cn7!90 


05 


CUE 


22 


serparc 


bcc 


ser j^sout 


C119:20 


4D 


CE 


23 




jsr 


zzqulC 


CilCiSO 


6A 


cias 


24 




bra 


done 


CIIEjOA 






25 


serlsout 


asl 


A 


CUF:7A 






26 




ply 




CL2D:5A 






27 




phy 




C 1 2 1 : BD 


EB 


04 


28 




Ida 


pwdchiX 


C124:F0 


A2 


C1&8 


29 




beq 


prnow 


C126:A5 


2A 




30 




Ida 


ch 


C12B:B0 


IC 


C146 


31 




be a 


servld 


C12A:DD 


BB 


04 


32 




cap 


pwd th ^ K 


C12D:90 


03 


C132 


33 




bet 


chok 


C12F:BD 


3B 


07 


34 




Ida 


calpX 


C132:DI> 


38 


07 


35 


chok 


cnip 


col ^X 


C135:B0 


OB 


C142 


36 




bca 


flxcb 


CU7:C9 


11 




37 




cmp 


#$11 


Cl39tB0 


LI 


cue 


38 




bca 


ptnC 


CnB:09 


FO 




39 




or 9 


ffSFO 


CnD:3D 


36 


07 


40 




and 


col »x 


C140:65 


24 




^1 




adc 


ch 


C142:e5 


2i 




42 


flxch 


9ta 


ch 


C14i:e0 


06 


cue 


43 




bra 


prne 


CU6:C5 


21 




44 


serwtd 


cop 


wndwdth 


C148:90 


02 


ClAC 


45 




bit 


ptnE 


CUA:64 


24 




46 




3tZ 


ch 



;Set V to Indicate Initial entry 

; Always Eaken 

; Input entry point 
;BCC opcode 

jV - since not lalttal entry 
; Always taken 

; pascal slgnlture byte 
jdevlce algnlcure 



;Save the reg 

;Set msloC, etc 
;Only cjutput allowed 
iReset the hooks 

;A = flags 
;CeC char 

; Formatting enabled? 

;Get current boriz position 

^Branch IE Video echo 

;I£ CH >- PMIDTH, then CH - COL 



jMust be > col for valid tab 
jBranch If ok 
•S or 16^ 

;lf > forget it 

;Flnd next comma cheaply 

jDon't blame me It's Dlck*s trick 

^Save Che new pOSlttoa 

;If ch>=* vndwdth go back to start of llae 

;Go back to left edge 






J 

Mb 



J 



2 



C14C: 




43 


* We hav 


e a chs 


ir to prli 


C14C17A 




45 


pent 


ply 




C14D:5A 




50 




phy 




C14E:BD 


38 07 


51 




Ida 


col.x 


C151:DD 


Be 04 


52 




ciap 


pwdthfX 


CJ54:B0 


OS C15E 


53 




bgG 


toofar 


C15*:C5 


24 


54 




cmp 


ch 


ci5a:ao 


OE ci6a 


55 




bge 


pfnOtf 


C15A:A9 


40 


56 




Ida 


#340 


ci5Cteo 


02 C160 


57 




bra 


teb 


C15E;A9 


lA 


58 


toof ar 


Ida 


#S1A 



1321 



;Have ue exceeded width? 

•Are we tabbing? 
; Space * 2 
;CR * 2 
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] 
i 

1 



L 


















1 


Cl&OsCQ 


80 




59 


tsb 


cpy 


^$80 


;C - Hig^ bit 


1 


C162:&A 






60 




ror 


A 


jSblft IC Into char 


^^»^ 


C]63:ZD 


9D 


CI 


&l 




jar 


eeraiitS 


;Out it goes 


r* 


C166;&0 
C16a:Se 


£4 


cue 


62 


prt^ow 


bra 
tya 


prnt 




L- 


C169:20 


8C 


CI 


6ft 




jai; 


Eerout 


;Priot the actual char 




C16C:BD 


B3 


04 


65 




Ida 


pudth.x 


SForraattlng enabled 


■ — 


C16f :F0 


17 


C18B 


66 




beq 


6an^ 




1 


C171:3C 


B8 


06 


67 




bit 


f Lag8,X 


; In video echo? 


L_ 


C17^:30 


12 


C18B 


68 




bnl 


done 






C17&:BD 


3e 


07 


69 




Ida 


col ,.x 


rCheck if within 8 chara of riglliit edge 


1 — 


Cl7^iFD 


BS 


Di 


70 




5 be 


pwdth,x: 


;So BASIC can format output 


1 


C17C:C5 


Fa 




71 




cmp 


#SF8 




l^ 


Cl7Ei90 


04 


C184 


72 




bcc 


setch 


ilf not within 8, we're done 




cieoiis 






73 




clc 






1 "■ 


CIB1:65 


21 




74 




tide 


wndwdth 




1 


Cl83iAC 






75 




dfb 


$A0 


^Dummy LT>Y to skip nent two bytea 


1 , 


C184:A9 


00 




76 


aetch 


Ida 


#0 


;K$@p eureor at If video off 


^^ 


€186:33 


24 




77 




sts 


ch 




■ ^ 


Cl9ai68 






78 


done 


pla 




;R9$COT& regB 


1 


C189:7a 






79 




ply 






l^ 


C18A:FA 






BO 




plK 






L^ 


C L 8B ! 6Q 






SI 


soctad 


rte 






1 


CISC: 




CISC 


83 


serout 


equ 


* 


jSerial output 


1 -^ 


G1BC:Z0 


e:b 


cs 


84 




jar 


coiaraand 


; Check If cornniand 


1 


C18F:90 


FA 


CI8B 


35 




bcc 


sacrad 


;All done If It la 


^-^ 


C19L: 




C191 


86 


Be rout! 


equ 


* 




^Miij 


Cl91i3C 


B3 


06 


87 




bit 


tla^SjX 


;N"l itf video on 


1 


CI 94 J 10 


07 


C19D 


8S 




bpl 


SSToat3 




I 


C196JG9 


91 




39 




cnp 


^Kon 


;D*n't echo "0 


M ■ ■ 


[:i9a:FG 


03 


C19D 


90 




beq 


seroi.it3 




■ — 


C19A!2a 


FO 


FD 


91 




lar 


cout 1 


;Echo It 


1 


C19D: 




C19D 


92 


SErQut3 


equ 


* 




L 


C19D:BC 


85 


C8 


93 




Idy 


devnD,x 


;Y points to aCIA 


^^^— * 


C1A0:4S 






94 




pha 




; Save the char 


b"^ 


ClklilC 


5S 


FF 


95 




hit 


iorts 


jControl char? 


1 


C1A4:F0 


03 


C1A9 


9b 




bei^ 


sordy 


jDon'^t inc cclumn if ao 


1 


C1A6:FE 


3S 


07 


97 




Inc 


cdI.X 






C1A9:08 






98 


sordy 


P^P 




;can't have real Interrupts for a while 


■ — 


ClAA:r8 






99 




&@1 






1 


CUB:B9 


F9 


BF 


100 




Ida 


BBtat,y 


; Check XMTt enpCy & DCD 


1 


ClAEjlO 


tl 


ClCL 


IDl 




bpl 


sordy 2 


■branch If not clearing an interrupt 




ciBOi^a 






102 




pha 




jsave QTlginal status 


■ " 


CiBh^A 






ID3 




phy 






1 


C1B2:ZC 


14 


CO 


LD4 




bit 


rdraoivEt 


^Save atate of auK f^it 


i:-^ 


C1B^:0B 






105 




php 






n 


CLB6:20 


ic 


a 


vatt 




jar 


Ai[tst2 




1 


ClB9:2e 






107 




pip 






1 


CIBA:LO 


03 


ClBF 


ina 




bpl 


soma In 


; Branch if was tfialfl 


E^ 


C1BC:3D 


05 


CO 


109 




6ta 


wrcardram 


;WaS alt ram 


r 


ClBF:7A 

ClC0:6a 

cici:za 






110 

111 

112 


Bomaln 

eordiy2 


ply 

pla 






f^ 


C1CZ:Z5 


30 




113 




*nd 


#530 




L 


C1CA;C9 


LO 




114 




cmp 


#$10 




t 
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ki^ 



C1C6JD0 


El 




C1A9 


115 




bne 


sordy 






CICS55S 








116 




pU 








C1C9:48 








117 




p^A 




jGeC char to SCMIT 




C1CA:99 


F8 


BF 




118 




sta 


sdata ,y 


;Out it Sdee 




CICD:3C 


BB 


06 




119 




bit 


flags jH 


jV-1 if LF after CR 




ClllO:49 


on 






120 




eor 


#$00 


; cb*clc for CR. 




C1D2:0A 








121 




a9l 


k 


;pre3erve bit 7 




ClD3:D0 


OD 




C1E2 


122 




brte 


sodone 


; branch if noc CR. 




ClD5;S0 


06 




ClDD 


123 




hvc 


clrcol 


;branch If no LF after CR 




C1D7:A9 


14 






12A 




Ida 


^$14 


;Get LP*2 




CID9J&A 








125 




TPr 


\ 


;no shift In high Mt 




CIDAjZO 


^D 


CI 




12& 




jsr 


fieroat3 


; Output the TjF but don't echo 


It 


CIDD:64 


Ik 






127 


clrcol 


stz 


ch 


;n position & coliimn 




C1DF:9E 


3B 


□ 7 




128 




sEz 


col^x 






C1E2:68 








129 


Sodone 


pLa 




;Get the char back 




C IE 3: 60 








130 




rt3 









3 

J 






J 
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L 



l: 



l: 



l: 



l: 
t 

t 

t 



C1E4: 1H2 * PascaL Kuppoct stuff 



C1E4:48 






134 


plinlt 


pha 






C1S5;20 


ce 


C2 


155 




Jsr 


default 


;set defd(llt€, enable acia 


C1E8:9E 


Be 


06 


136 




atz 


f lags »x 




ClEa:6B 






137 




plji 






C1EC:S0 


05 


C1F3 


138 




bra 


pi t&r42 


;3ll done . . . 


CltEzlO 


C5 


C8 


1^0 


piread 


jsr 


XEDSER 


^read data from serial port 


CIF1:90 


FB 


ClEE 


lAI 




bcc 


pi read 


, Branch if data not ready 


C1F3:A2 


00 




L^2 


plreadZ 


Idx 


m 




C1F5:60 






1^3 




rts 






C1F6:20 


SC 


CI 


US 


plwrlte 


j sr 


serout 


;Go output character 


C1F9:80 


FS 


C1F3 


IA6 




bra 


pi reads 




C1FB:B0 


lA 


C217 


147 


plstatus 


bra 


p2sl;atus 




CIFD; 




0003 


149 




ds 


comBlQt-*t$00 




CZOO: 






15 




INCLUDE COMH 


iCommunlcac tons port fl' 5C20O 
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C200J2C 


^8 


FF 


3 


bit 


iorts 


C203:7O 


2B 


0230 


4 


bvs 


entr 


C203:3fl 






5 ein 


sec 




C206:9O 






6 


dfb 


$90 


C207!te 






7 90Jt 


cLc 




c2oesBa 






» 


dlv 




C2D9:50 


25 


C230 


9 


bvc 


entr 


CZOfi:01 






a 


dfb 


50 L 


C20C:31 






12 


dfb 


$3\ 


C20D:11 






13 


dfb 


>pZ±nli: 


CZOE;n 






14 


dfb 


>p2rei*d 


C20F:15 






15 


dfb 


>p2wTl't:e 


C210:t7 






16 


dfb 


>p2scacijs 



; Set V to Indicate Int tlal entry 

j Input entcy point 
;BCC opcode to akl[> next byte 

;Outpat entry point 

;Hark nat initial entry 
iBrsnch around pascal entry stuff 

; pascal algni ture byte 
1 device signltore 



C211: 

C211:S0 Dl C1E4 

C213:80 D9 ClEE 
C215:&0 DP CIF6 

C217: C217 

C217:A2 iO 

CZI9:4A 

C21A:D0 13 C22E 

CZ1C:,HA 

C210:A9 OS 

C21f:aO 01 C222 

C222:Q5 20 

C224:39 89 00 

C227:FO 05 C22E 

C229:49 20 

C22B:3S 

C22C:D0 01 C22F 

C22E;ie 

C22F:60 



13 * Pascal support stuff 



C230; 
C231! 

C2331 
C233i 
C23^! 
C235? 
C238; 
C23A; 
G23Gi 
C23E; 
C2iO: 
C2i2; 
C2i4l 
C2i6: 
C249: 
C2iAl 
C24C; 
C2^E; 
C250; 
C252; 



DA 
A2 C2 

5A 
48 

az F8 07 
50 22 
AS 36 
i5 38 
FO 06 
A5 37 
C5 39 
FO 03 
20 C8 C2 
SA 

1^5 39 
□ 5 3B 
DO 07 
A9 05 
B5 38 



C233 



C25C 



C3A6 



C2A9 



C2'57 



20 p2lnlt bra 

21 p2read bra 

22 p2wrlte bra 



24 p2Btatus 
23 

26 
27 

2a 

29 

30 

31 

32 pstat2 

33 

34 

35 

36 

sr 

3ft notrdy 
39 lardy 



41 entr 

42 

43 setup 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 audod 

55 gunod 
56 
57 

59 
60 



ef 
ef 



equ 
Idx 

Isr 
bne 
tax 
Ida 
bcs 
asl 
ora 
and 
beq 
*ar 
gee 
bne 
clc 
rtH 

phx 

Idx 
equ 

Phy 

I) ha 

BtX 

bvc 

Ida 
eor 
beq 
Ida 
cmp 
beq 
Jsr 
txa 
eor 
ora 
bna 
Ida 
ata 



pllnlt 
p] read 
plurtte 

#S40 

a 

notrdy 



P3tat2 

a 

#520 

95tat+$90,y 

notrdy 
*$20 



Isrdy 



ff<conislot 



fflslot 
sudone 

cswl 
kshfl 
sudodef 
cgwh 

sunodef 

default 

kswb 

kswl 

auout 

#>sln 

kswl 



; anticipate bad status request 

; Bhl ft request to carry 

^clear x for no error return code 
;anticpat€ input ready tequ^St 
^branch If good guess. 

; Include DCD in test 

jbranch If not ready for I/O 

; assume port is ready 

;branch If good assumptlan 

; indicate acia not ready for I/O 



;X - <CNQO 



iFtrst call? 

i If both hooka GNCIO setup defaults 



;1E both hooke CW then don't di> def 
isince it has already been done 

;Set up defaults 

lliiput call? 

jMuaC be CnOO 

iFlx the input hoolc 



Ui 



J 



J 
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] 



h 


C234r38 






61 




sec 




1 


q255;SO 


05 


C25C 


62 




bra 


SUdon* 


L — , 


C257:A9 


07 




63 


BUOUt 


Ida 


ff>aout 


* . M 


G259^S5 


36 




64 




3t4 


C»wl 


1 ^ 


C25B:ie 






63 




clt 




1 


C25C;BD 


BS 


06 


bb 


sadone 


Idft 


flags »K 


S"^^ 


C23P:89 


01 




67 




bit 


ffl 


^ fi 


C261:DQ 


03 


CZ66 


68 




bne 


commport 


1 ^ 


C263:iC 


17 


CI 


69 


COfDOUt 


jtnp 


serport 


L 


C266i90 


FE 


CZ63 


70 


commporC 


bcEi 


cOmOu t 


1 ■ ■ 


0266:63 






71 




pis 




^^^ 


C269:80 


2B 


C293 


72 




bra 


rerml 


1 


CZ6B:3C 


38 


03 


73 


noesc 


bit 


serraod^iX 


1 


C26E:50 


IC 


c2ec 


7i 




bvc 


exit I 


1 


C27Q!20 


^1 


CI 


75 




jsr 


Berout2 


^' -M 


CZ73:eo 


IE 


C293 


76 




bra 


teml 


1 


C275: 




C275 


77 


cestkbd 


equ 


* 


L 


C275j6S 






78 




plA 




lD 


C276:20 


70 


CC 


79 




jsr 


update 


■ — " 


C279:10 


IB 


C296 


eo 




bpl 


serlfl 


1 


C27B:20 


EB 


C9 


ai 




jsr 


command 


L 


C27E:BCi 


EB 


C26B 


az 




bcs 


noeaci 


■i*^^^ 


C2aa;29 


5F 




a3 




and 


CSSf 


■ — 


C£e2;G9 


51 




84 




cmp 


ff'Q' 


1 


C2a4:FO 


04 


C26A 


fl5 




beq 


exicX 


1 


C2e&:C9 


52 




86 




ClDp 


PR' 




CZeSiDO 


09 


C293 


87 




bne 


terml 


I — 


C2aA:A9 


99 




88 


exltX 


Ida 


#S98 


1 


C2SC:7A 






89 


e^^ltl 


ply 




L» 


C28D:FA 






90 




plx 




s-^ 


C2SE : 60 
C2SF!ia 






91 
92 


gOE«moc« 


rta 
clc 




1 


C290!20 


CD 


CA 


93 


goterm 


jar 


Hettetm 


l*--i 


C293! 




C293 


9k 


teCEDl 


equ 


* 


mZ3 


C29 3 : 20 


4C 


CC 


95 




jer 


shovcuT 


1 - 


C296:4e 






96 


serin 


pha 




1 


0297:20 


C5 


c& 


97 




jsr 


XROSER 


L^- 


C2gA:90 


D9 


C275 


98 




bcc 


Cestkbd 


* J 


C29C:AS 






99 




tay 




1^ 


CZ9D:6e 






lOO 




pla 




1 


C29E;5A 






lOL 




phy 




fc ^ ■■ 


C29F:20 


B9 


C3 


102 




J8C 


scorch 


iL iii*j 


C2A2j6e 






103 




pla 




1 " 


C2A3:BC 


33 


06 


10^ 




Idy 


QBchar ,x 


I 


C2A6:F0 


16 


C2BE 


105 




beq 


stnofflod 


>■ 1 


C2AarQ9 


80 




106 




ora 


flSBO 


^^S 


C2A.^JC? 


8A 




107 




Cxp 


*S8A 


1 


C2AC ! FO 


^5 


C293 


Loa 




beq 


terml 


n 


C2AE:C9 


91 




109 




cmp 


#KDn 


B^4 


C260:F0 


El 


C293 


LIO 




beq 


terml 


1 '^ 


C2B2:C9 


FF 




IIL 




cmp 


/JSFP 


1 


C2b4:PO 


DD 


C293 


112 




beq 


tenal 


1 


C2B6:C9 


92 




113 




cap 


flS92 


■^^^ 


C2B8:F0 


D5 


C2SF 


U^ 




beq 


gorenote 


1^ 


C2EAiC9 


9^1 




115 




coap 


^S94 


1 


C2a{::F0 


D2 


C29Q 


L16 




beq 


^oCeriffi 


■•^ 


C2Bei3C 


B8 


03 


117 


sinoinod 


bit 


sermodetit 


C3 


C2C1J50 


C9 


C2SC 


Lia 




bvc 


eXlCl 



;C = I for Input call 

iPix output hoDfc 
iKote C might not be 

;C"0 for output 
;Check if serifil or COiHl port 
;Leave flaga in a tot serport 



jOtitput? 
;Get the char 

; Input 

;In cermlnal mode? 
;lf not f return key 
;Out It goea 



;CgC current char 
; Update Cursor S check keyboard 
;N*0 if no new key 
;T«sC ioT coiniBand 
jEranch If not 

^upshift for following teats 
;0uic7 

fReaet? 

iGo check serial 

ireturn a CTRL-X 



; XntQ remote mode 
finto teridinal mode 

;Cet current char ofi screen 

; Is it ready? 
;If not J try the keyboard 
;Save new Input in y for now 

; Savi^ Tieu char on stack 
;Fix the screen 

;Get the new data 
; If 0, don't modify char 

jApple loyes th? high bit 
I Ignore llns fesd 



; Ignore "0 
; Ignore FFs 

;*H for remote? 

I'T for terminal mode? 

; In terminal mode? 

;Raturn to user if not A " chST 



b 
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C2C3:2D 


ED 


FB 


119 




Ut 


CCiut 


C2C6:80 


ca 


C293 


12Q 




bra 


terml 


C2CB: 




C2C8 


IZl 


default 


equ 


* 


C2C9;20 


A2 


C8 


1Z2 




Ut 


moveLt'q 


G2GBiBC 


5B 


G2 


123 




Irf^ 


defldx-SCl+x 


G2CE:20 


7C 


C3 


12A 


tie f loop 


jsr 


ge talt 


C2D1:48 






125 




pha 




C2D2:Se 






1Z6 




dey 




C2D3:30 


04 


CZD9 


127 




bml 


defff 


C2D5:CO 


03 




IZB 




cpy 


n 


C2a7:DO 


F5 


G2CE 


129 




htiG 


def loop 


C2a9:20 


A2 


C8 


130 


defff 


Jsr 


movelrq 


G2DC:6e 






131 




pla 




G2DD:BC 


83 


CS 


132 




Idy 


devno ^ k 


C2EO:99 


Fa 


BF 


133 




eta 


scntl, y 


G2S3:68 






134 




pla 




C2eA:9g 


FA 


BF 


135 




sta 


scoiQi] ^y 


C2E7:68 






136 




pla 




G2Ee:9D 


BS 


06 


137 




sea 


flags, X 


C2tiB:29 


01 




13A 




.and 


iti 


C2ED:D0 


02 


C2F1 


139 




bn€ 


def e-QDi 


C2EF;A9 


09 




140 




Ida 


#9 


C2F1S9D 


38 


06 


141 


deftora 


sta 


eschar J K 


G2F4:68 






142 




pla 




C2F5:9D 


B8 


04 


143 




Sta 


pvdthjM 


C2Fe:9E5 


B3 


03 


144 




stz 


ser[node,x 


C2FB:60 






145 




rLs 




C2FC:03 


07 




146 


defidx 


dEb 


3,7 


C2FE: 




Q0Q2 


147 




ds 


$C300-*,SOD 


C^QO: 






20 




INCLUDE C3SPACE 



;Onto the screen with it 

; Set up the defaults 

^inake 9u.re irq vectors ok 

i Index into alt screen. Table In command 

:Get default frora alt screen 



■ Done If miniUH 

?0r if 2 

;Jam Irq vector Into LC 
;CoinDiand, control & flags on aCack 

; Set coDmLand Teg 



; And the flags 

■A = $01 ('a) If coram mode 

:; ^I for serial port 

;Get printer width 



column card # SC30Q 



^^^ 






bi 



iiM 



*1 



1361 
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L 

l: 
l: 
l: 
l: 

l: 
il; 

L 
L 

L 



C30OJ 






2 *****-k-kii*ii*Hhili^****i***Jtiiii**-k*iiAH**1rimilfk1r 


C3Q0; 






3 * 








C300: 






4 * THIS [S THE 


gC3XK ROM SPACE: 


CSOO! 






5 • 








C300: 






6 *************i,it*ii**r*ic***i,*****i,ifittti,m,iiA* 


C300:A8 






7 C3EHTRY 


PHA 




; save regs 


C301;DA 






S 


PHX 






C302;5A 






9 


PHY 






C303:aa 


12 


C317 


10 


&^ 


BASICTKTT 


;and Inlt VldtO flrmwarB 


C305:3a 






11 C3KEYIN 


SEC 




;Pasc9l l.l ID byte 


C306:90 






12 


DFB 


$90 


;aCC OPCODE (NF.VER TAKEN) 


C307:13 






13 C3C0UT1 


CLC 




;P3BC9l l.l. ID byte 


C30e:SO 


lA 


C324 


I& 


ERA 


BASICENT 


?->30 print/read char 


C30A:EA 






IS 


NOP 






C30Br 






16 * 








C30Bi 






17 * PASCAL 


l.l FlftMWARE PROTOCOL TABLE: 


C30B: 






i8 * 








C3OB;0l 






19 


DFB 


SOI 


;GENERIG SIGNATURE BYTE 


C30C:Ba 






20 


DFB 


S88 


; DEVICE SIGNATURE BYTE 


C30D: 






11 * 








C30a:2C 






tz 


CFB 


>JPIMIT 


; PASCAL INIT 


C30E:ZF 






23 


DFB 


>JPREAD 


; PASCAL [LEAD 


C50F:32 






24 


DFB 


>JPWRITK 


; PASCAL WRITE 


C510:35 






25 


DFB 


> JPSTAT 


i PASCAL STATUS 


CJll: 






26 ****^****'**'-*'*''k*kit'kiiikit*****-k*i,i,l,-i,M*;ik-k-k*.-k1t 


C31l! 






11 * 








C3I1: 






28 * 120K SUPPORT 


ROUTIME EITTRIES: 


C311: 






25 * 








C3ll:iiC 


H6 


CF 


30 


JMP 


HOVE AUK 


IMEMHRY MOVE ACROSS BANKS 


C314:4C 


CD 


CF 


31 


JMP 


XFER 


: TRANSFER ACROSS BANKS 


C317: 






3,2 #**A + AAAA;A*AA;ikA**A«**4*A**************** 


C3]7: 






33 * 








C317: 






34 A*^*^*********]!!**********************^^* 


C317; 






35 * BASIC I/O ENTRY POINT: 




C3n: 






3g. ***«t*#*MA«A****A***«*]iE***««it*+Aihi***«i*i** 


C317: 






37 * 








C317i2a 


20 


CE 


38 BASlCINIT 


JSR 


HOOKUP 


:C0FYROM If needed, sethook 


C3lA:2Q 


BF. 


CD 


39 


JSR 


SETSO 


^sEtup ^0 columns 


C31D:20 


5& 


FC 


40 


JSR 


HOME 


;clear screen 


C32CS7A 






4L 


PLY 






C32i:FA 






4Z 


pue 




i restore X 


C3a2ibS 






43 


PLA 




; restore char 


C323:1B 






4A 


CLC 




i autput a character 


C32'i: 






45 * 








G32i.:BO 


03 


C329 


A 6 BASTCRNT 


HCS 


BiyPUT 


;">csrrj' me to Input 


C3Z6:iC 


F6 


FD 


4 7 BPRINT 


JMP 


COUTZ 


;prlnt a character 


C329:^C 


IB 


FD 


AS BINPLIT 


JMP 


ItEYIN 


jget a keystroke 


C32C; 






A9 * 








C32C:^C 


41 


CF 


50 JflMlT 


JMP 


PI MIT 


; pascal inlt 


C3ZF:4C 


35 


CF 


5L JPRF.AP 


JMP 


PASREAD 


; pascal read 


C33a:4C 


C2 


CE 


52 JPURITE 


JMP 


P WRITE 


;p^Scal vrite 


C335:4.C 


Bl 


C.T, 


53 JPSTAT 


JMP 


P STATUS 


; pascal status call 


C33S: 






54 * 








C33S: 






55 * COPYROK 


is ca 


lied when the 


vid'EQ f irtrhware la 


C338: 






5& * Initial 


^zed. 


IE t h^ lanj;ua;^e card Is awtt cbed 


C33S: 






57 * In for 


reading , lE copies 


Che FS ROM to the 


C33S! 






58 * language card 


and restQr>es 


the state of the 


C338: 






59 * l.a nonage card 


. 
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C33B; 






60 


« 










C33B:A9 


DG 




61 


OOfYROM 


LDA 


^GOODFS 


;^et the ID byte 


C33A: 






62 


* 










C33A: 






63 


ik 


Goratiare 


ID bytes to whatever is readable. t£ it 


C33A: 






6^ 


*i 


matches 


, all 


is ak> If not 


, need to copy. 


C33A: 






65 


ft 










C35fl:CD 


B3 


KB 


66 






■CMP 


Pe VERS ION 


; does tt match? 


CSSaiFO 


3C 


C37B 


67 






BEQ 


ROMOJC 




C35F:20 


60 


C3 


68 






JSR 


SF.TROM 


iread ROM, write RAM, save state 


C342:A9 


Ffl 




69 






LDA 


fr^Ffl 


Jfrora F800-FFFF 


C344:85 


37 




70 






STA 


CSWH 




C3i6:64 


3fi 




71 






STZ 


CSWL 




C349:B2 


36 




72 


COPYR0M2 


LDA 


CCSWL) 


; ^e t a byt e 


C34A:92 


3* 




73 






STA 


(CSWL) 


; and save a byte 


C34CiE6 


56 




74 






INC 


CSWL 




C3AE:D0 


FB 


C348 


lb 






BNK 


C0PYR0M2 




C35QtE6 


37 




lb 






IHC 


cswy 




C35Z:DO 


F4 


C348 


11 






Bf^E 


COPY RO HZ 


;fall Into RE3ETLC 


C35ip; 






78 


* 










C354: 






79 


* 


RESETLC 


resets Ehe language 


card to the atate 


C354; 






SO 


* 


detecml 


ned by 


SETROH. It a 


Iways leaves the card 


C354 : 






SI 


• 


write enabled 


i 




C35i: 






82 


* 










C3S4:DA 






83 


RESEtLC 


Frtx 




;9ave X 


C355:AE 


78 


04 


84 






LDX 


ROMSTATE 


^get the State 


C353:3C 


ei 


CO 


85 






BIT 


ROMIN.X 


^set bank & ROM/SLAH read 


C35H:3C 


ai 


CO 


36 






BIT 


R0M1N,X 


;aet write enable 


C35E;FA 






87 






PLX 




; restore K 


C35F:&0 






88 






^X% 






C360: 






69 


* 










C360: 






m 


* 


SElRQH ; 


switches ir\ the ROM 


for reading, the RAM 


C360; 






91 


* 


tot writing. 


and it saves the SteCe of the 


C360: 






92 


* 


language card 


It does not 


sflve the write 


C360! 






93 


* 


protect 


j^tatiis of the card* 




C360: 






94 


*. 










C360;DA 






95 


SKTHOM 


PHX 




;s6ve X 


C36l:A2 


00 




96 






LDX 


<^0 


^aHstiiie write enable^ bank2 ,ROhfRD 


C363:2C 


n 


CO 


97 






BIT 


llDLCaNK2 


;ls hank 2 switched in? 


C366:30 


02 


C36A 


9a 






BMl 


NOTl 


j">yesi 


C363:A2 


oa 




99 






LDX 


^58 


jindlcaCe bank 1 


C36A:2C 


12 


CO 


ino 


MOtl 


BIT 


RDLCRAM 


J Is LC RAM readable? 


C36D:10 


02 


C371 


IQl 






BPL 


NOREAD 


j">no 


C36F:ES 






102 






IWX 




; Indicate RAM read 


C370:Ea 






in3 






TNX 






G371:2C 


81 


CO 


104 


NOREAD 


BIT 


SC081 


■ROM read 


C37^:2C 


81 


CO 


105 






BIT 


5C081 


;RAM write 


C377:BE 


7a 


04 


106 






STX 


ROMSTATE 


■aave state 


C37A:FA 






107 






PLX 




^restore X 


C37BE60 






108 


ROHOK 


RTS 






C37C! 






109 


* 










C37C: 






HO 


* 


GEIALT 


reads 


a byte ErOQ aux neinorY acreenhoLef] . 


C37C: 






HI 


« 


Y Ifl thi 


e ItidieK to the byte 


(0-7J indexed off of 


C37C: 






112 


R 


address 


$47a. 






C37CJ 






m 


nk 










C37C1AD 


13 


CO 


114 


GETALT 


LDA 


RDRAMRD 


;aave state of aux nenory 


e37F!0A 






US 






ASL 


A 




C3e0jAD 


le 


CO 


116 






LDA 


RDBOCOL 


;aTid of the 30ST0RE ewitch 


C3e3iOS 






U7 






PHP 







J 

1^ 



U«i 



!j 



J 



\^ 



1401 
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=3 


C334:aD 


00 


CO 


118 






STA 


CLR8QC0L 


;no SOSTOEE to get page 1 






G3S7:aC 


03 


■CO 


L19 






STA 


RDCARDRAM 


\pQp in th« at her half of RAM 




1 3 


C3aAt B9 


73 


04 


120 






L[JA 


$478. Y 


;read the desired byte 




C3 


C^3Di2B 






121 






PLP 




; and restore memory 




1 - 


C39E:BQ 


03 


C393 


122 






BCS 


GET ALT I 








C390:eD 


02 


CO 


123 






STA 


RPMAINRAM 






L^ 


C393:ID 


03 


C398 


12i 


GGT/lLTI 


BPL 


GET ALT 2 






Li^J 


G395:flD 


01 


CD 


125 






STA 


SETSOCOL 






1 - 


C3 98:60 






126 


tJETALTZ 


RIS 








1 


C399: 






127 


* 












J*^ 


C399:09 


BO 




12B 


UPSHIFTO 


ORA 


#S80 


;aeE high bit for execs 




^^^ 


C39B:C9 


FB 




129 


UPSHIFT 


CMF 


#$FB 






r 


C39Ef:BQ 

C39F:C9 


□ 6 
El 


C3A5 


130 
131 






BCS 
CMP 


Jt. UPSHIFT 
#SE1 






h^ 


C3A1:90 


02 


C3A5 


132 






BCC 


X. UPSHIFT 






H^ 


C5a1:29 


DF 




135 






AND 


#SDF 






1 


C3A5 : 60 






134 


X 


UPSHIFT RTS 








L 


C3A6: 






135 


A 












h-i 


C3i^6: 






136 


A 


GETCOUT perforiBB COUT foe GETLN, It disables the 




!-^ 


C3A6: 






137 


A 


echolnR of control characters by clearing the 




1 


C3A6: 






na 


* 


H.CTL 


node bi 


t , prints the 


nhar, then restores 




1 


C3A6: 






139 


Ai 


H.CTL. 


NOESC 


is used by the RDKT:Y routine to 




h^ 


C3A6: 






1^0 


* 


disaibt 


9 escap 


e sequences. 






t*^ 


C3A6: 






141 


* 












1 


C3A6:A3 






142 


GETCOUT 


FHA 




isaue char to print 




1 


G3A7:A9 


08 




14 3 






LDA 


flM,cn. 


;disable coTitral chars 




r^ 


G3A9 ! 1 C 


FB 


04 


14ft 






TRB 


VMQDE 


|by clearing m^ctl, 




■ = 


C3AC:68 






145 






PLA 




i restore character 




1 


C3AI>:20 


ED 


FD 


146 






JSR 


COUT 


jand print ic 




L 


C3B0:^C 


4^+ 


FD 


147 






JMP 


NOB SCAPE 


;enable control chars 




fa 


C3B3: 






149 


« 












1^ 


C3B3t 






149 


* 


STORCH 


dec ermines loads the 


current cursor pOSltlODi 




1 


C3B3: 






150 


A 




Inverts the character, and displays it 




L 


C3B3: 






151 


A 


STORCHAS Inverts the character and displays It at the 




^ 


C3B3: 






152 


A 




position Stored In Y 






1^ 


C3B3: 






153 


* 


STORY 


deternlnes the current cursor position, and 




1 


dh-i: 






154 


A 




dlspla 


ys the character without inverting It 




L 


C3b3: 






155 


A 


STORE 


displays the char at 


the poaltlon in Y 




^^^^^ 


C3B3: 






156 


A 












1 -^ 


C3B3: 






157 


* 


If mouse characters ere enaljled (VHODE bit = 0) 




1 


C3B3: 






158 


A 


then mouse characters ($40- 


55F) are displayed when 




L^ 


C3B3E 






159 


* 


the dlC'^-rnatu 


character set 


is switched in. Homially 






C3 B3 : 






160 


* 


values 


$4o-$5F are shifted 


to $0-5lF before display^ 




1 ^ 


C3B3: 






161 


A 












1 


C3B3: 






162 


* 


Calls 


to GETCUR trash Y 






L^ 


C3B3J 






163 


* 














C3B3:20 


9D 


CC 


Ibt, 


STORY 


JSR 


GETCUR 


;pet newest Cursor into V 




L^ 


C3B6:flO 
C3B8; 


09 


C3CL 


165 
166 


* 




Bl^ 


STORF, 






L^ 


C3B8:20 


9D 


CC 


167 


PTORCH 


JSR 


GETCUR 


;first, Set cutsor poBltiOTS 




P 


C3aB:24 


32 




1&8 






&IT 


INVFLG 


; normal or Inverse ? 




C3BD:30 


02 


C3CI 


169 






BMl 


STORE 


;-'>normal, store it 




L 


C3BF:29 


7F 




17Q 






AM> 


n7? 


; inverse it 




fca 


C3C1:5A 






171 


STORE 


PHY 




;save real Y 




■ 3 


C3C2iD9 


GO 




172 






ORA 


»<] 


;does char have hij^h bit set? 




L 


C3Ci:50 

C3C6i4a 


15 


C3DB 


173 
174 






BMI 
PHA 


STORE L 


;^>yea, don't do mouse check 
jsave char 




h 


C3G7:AD 


FB 


04 


175 






LPA 


VMDDE 


-la mouse bit set? 




L 
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C3CA 


6A 






176 




ROR 


A 




C3CB 


69 






177 




PLA 




; reBtore char 


C3CC 


90 


OL 


C3DB 


17S 




BCC 


STORE 1 


; ■>no , don^ t do mouse shift 


C3CE 


2C 


IE 


CO 


179 




BIT 


ALTCHARSET 


;rio shlfc If ]L char sac 


C3D1 


10 


08 


C3DB 


ISO 




BPL 


STORE 1 


;■=> tt is! 


C3D3 


49 


40 




lai 




t;dr 


fl54Q 


;S40-S5F=>0"Slf 


C3DS 


S9 


60 




132 




BIT 


*560 




C3D7 


FO 


02 


C3DB 


1S3 




&EQ 


STORE 1 




C3D9 


4'9 


40 




1S4 




£0R 


ff$40 




C3DB 


2C 


IF 


GO 


lfl5 


STORE I 


BIT 


RnaoviD 


iSO cdlumTiB? 


C3DE 


10 


19 


C3F9 


186 




HPL 


ST0RE5 


l">no, QtoFE char 


C3E0 


40 






1S7 




PHA 




;.save C shifted) chat 


C3E1 


8D 


01 


CO 


188 




STA 


SETBOCOL 


;hit eo store 


C3E^ 


9a 






189 




TYA 




Iget proper Y 


C3E5 


45 


20 




190 




EOR 


WHDLFt 


C*l If ctiar in naln ram 


C3E7 


4A 






191 




L3R 


A 




C3Ee 


BO 


04 


C3EE 


192 




BCS 


STaRE2 


;->yes, main RAM 


CBEA 


AD 


55 


ca 


193 




LDA 


TXT PACE 2 


;@1b^ fltp in aux RAM 


C3ED 


C9 






I9ii 




I NY 




jdo this fcr odd LeEt, aux 


C3EE 


9S 






195 


ST0RE2 


TV A 




^divide pos^n by 2 


CSKF 


AA 






196 




LSR 


A 




C3F0 


Aa 






197 




TA.Y 






CBFl 


6a 






198 




^LA 




; get ( shi f ted ) char 


C3F2 


91 


za 




199 


ST0HE3 


STA 


(BASD.Y 


; stuff it 


C3F4 


2C 


54 


CO 


200 




BIT 


TXIPAGE 1 


',elee restore pfigel 


C3F7 


7A 






201 


STORED 


PLY 




jresCote real Y 


C3F8 


60 






202 




RTS 




;uTid exit 


C3F9 








203 


* 








C3F9 


91 


2B 




20(. 


STORES 


STA 


(BASD.Y 


; do 40 toluran store 


C3FB 


7A 






205 




PLY 




jrestore Y 


C3FC 


60 






206 




RTS 




; and exit 


C3FD 






O003 


207 




DS 


SC400-*.SOD 




C^OQ 








21 




INCLUDE MOUSE 


'Equates far the mouse 



I 



U^ 
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J 
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E 

i; 



MOO 

CAOO 
C400 

C40D 

CAOD 



cAoa 

C400 

C400 
C400 
C400 



C4(K) 
C400 
C400 

C400 
C400 
C400 
C400 
C400 
C400 
C400 
C400 
C400 
C400 
C400 
C40C) 

c4ao 

C400 
C400 
C4Q0 
CiQO 
C4Q0 
C4Q0 
C4Q0 
C400 
CiOO 
C400 
G400 
C400 
MOO 
C400 
C400 
C400 
CAOO 
C400 
C400 
C400 
CAOO 



0478 

0478 
04F8 

057S 

□spa 

0471) 

D4PD 
Q57D 
5FD 

□ 67D 
06FD 

□ ?7D 

□ 7FD 

□47C 

04 FC 

a57C 
Q5FC 
067C 
077C 



07 FC 



0020 



2 MS3 ON 

3 A***!it*««*A+#*ih**il**Ai^«***A*****j^ft ******* 

4 * 

5 * Mouse firmware for t^e Cliels 

6 * 

7 * by Rich WllllaiBS 
e * July, 19S3 

9 * 



J 2 ******'**?lc>bAA«A*itikAA*]lr]l|r]ti*A**A]t**«**A]tJt*A* 

n * 

14 * Equates 

15 * 

If, ic***^*tfk->l**t! ********************** 11*^^*11 



I'B * Input bounds are In 

19 moLitenip equ $478 



20 mini 

21 max I 

22 mlnh 
23' ma.xh 



equ 
equ 
equ 
equ 



S478 
SAF8 

$va 

55F8 



scratch area 

; TempOEary at orage 



24 * Mouse bounds in slot 5 screen area 



25 diItixI 

26 ninyl 

27 nlnxh 
2S milnyh 
29 nLaKifl 
3d naxyl 

31 n,axxh 

32 naxyh 



equ 

equ 
«qu 
equ 
equ 
equ 
equ 
equ. 



Si7D 

$iF15 
$57D 
$5FD 
$fi7D 
S6FD 
S7 7D 
S7FD 



33 * Mouse holea In slot 4 screen area 



34 iTiOujtl equ 547C 

35 mouyl equ S^FC 

36 moiiKh equ S57C 

37 tnouyh equ $5FC 

38 moiiarm equ $67C 

39 tncustat equ S77C 

40 * Moastac provides the following 

41 * D7= Button presged 

42 * D6" Statue of button on last 

43 * D5- Moved Since laat read 

44 * D4= Reaerved 

45 * D3= Interrupt from VBL 

46 * DZ= Interrupt from button 

47 * Dl" Interrupt from movement 
46 * 00= Reserved 

j19 maaraode equ S7FC ;Mouse mode 

50 * D7-W- Unused 

D3- V^L active 

D2= VSL Incerrupn on buntan 

Dl= VBL interrujic on movement 

D0= Mouse active 



X poettlon low byte 

Y position low byce 
X position high byte 

Y position hlRh byte 

Arm intercuptB from movement or button 
Hou&e status. 



redd 



51 * 

52 * 

53 * 

54 * 



55 movarm 



equ 



$20 
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G400! 


oooc 


C*00: 


0004 


C400: 


0002 



56 vblmode eqti $0C 

57 butmode equ $04 

59 ntovmode equ $02 



p! 



;D2 mask 
; □ 1 mask 



C4Q0 




60 


* Hardware add 


resaes 


CiOO 


CO 1 5 


61 


mouxlnE 


eqv 


SCO 15 


CiOO 


CO 17 


62 


moLiylnt 


pqu 


SC017 


CiOO 


C019 


63 


wblttit 


equ 


$C019 


C400 


ca7B 


64 


loudsbl 


equ 


$c07a 


C^OQ 


CQ79 


65 


louenbl 


^qu 


SC079 


C400 


ca4s 


66 


mouclr 


equ 


5C049 


C400 


CO 38 


^7 


tOu 


equ 


SCO 58 


C400 


C05S 


68 


noud&bl 


equ 


$C058 


C40C! 


C059 


69 


mouenbl 


equ 


$C059 


C4O0 


C063 


70 


Doubut 


equ 


?C063 


C400 


CO 66 


71 


mounl 


equ 


SC066 


C40Q 


C0^7 


72 


mouyl 


equ 


SC067 


C400 


C07Q 


73 


vblclr 


equ 


SCO 70 


C6O0 




74 


* 






C600 




75 


* Other 


addresses 


C400 




76 


* 






C400 


; 0100 


77 


inbuf 


equ 


5200 


C400 


0214 


78 


binl 


e<fu 


lnbuf-H2Q 


CiOO 


i 0215 


79 


bLnh 


equ 


inhuf+21 


C100 




22 




IHCLUDE HCODE 



;D7 ■ X InLermpt 

;D7 " y Interrupt 

;D7 ■ vbl interrupt 

jDlsable lou access 

; Enable lou accuse 

iClear mouse Interrupt 

J 1013 Interrupt switches 

^Disable sLouse interrupts 

;Enable mouse incerrupts 

;T}7 ■ Mouse button 

;D7 = XI 

;D7 - Yl 

;Clear VBL interrupt 



; Input buffer 

jTemp for binary converalon 



jMouee @ $CiOO 



J 
M 



144 I 
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l! 
iz 

E 

E 



C4O0! 




2 


ii*1cir**1r-kti*ir**-k*A****tr*ii*-li****-k*-kirti**-k*k* 


CAOO! 




3 


« 








C400: 




4 


* Entry 


points 


for mouse fi 


riHwar* 


C400! 




5 


* 








CAOO : 




6 


1tiHtil1t*ikifk1t*'k***1t*A**Ji*-k*-lc*iiir*1c*JHrk-k**irifk 


C400:80 


05 C407 


7 


mbaslc 


bra 


outent 




C402:A2 


03 


9 


pnuill 


Idx 


^3 




CAOA t SG 




9 




rta 




;Nlj11 for pascal ertCry 


C405:3a 




10 


Inent 


sec 




;Slgnature bytes 


C406:90 




11 




dfb 


S90 




C407!ie 




IZ 


auCent 


clc 






C408:4C 


eO C7 


13 




jmp 


xmbaalc 


;Go dJD basic entry 


CAOBiOl 




14 




dfb 


SOI 


iHore signature atu£:E 


C40G;2O 




U 




dfb 


S20 




C40D:02 




16 




dfb 


>pinull 




C40E:02 




17 




dfh 


^pnull 




C40F:02 




18 




dfb 


>pnull 




C410:02 




i» 




dfb 


>pnull 




C4ll:00 




20 




dfb 


SO 




C412;3D 




21 




d£b 


>x9<>i:Eitau 


; SETMOUSE 


C41 3 : FC 




22 




dfb 


>Kiat:BtLTiit 


J SERVEMOUSE 


C414:95 




23 




dfb 


>xmread 


;A£ADMOUS£ 


C415:84 




2& 




dfb 


>>nacleQr 


JCLSARMOUSE 


C41&:6B 




2S 




dfb 


>noerror 


;POSM0USE 


C417:BO 




2b 




dfb 


>KiiclaiDp 


; CLAM PMQ USE 


C4ia;6D 




27 




dfb 


>XDham'e 


jHOMEMOUSE 


C4r9:lC 




28 




dfb 


MnltiBouse 


; INITMOUSE 


G41A:02 




29 




dfb 


>pnull 




CAIB:CF 




30 




dfb 


>iaiiint 





A 
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1145 



C41C: 
C41G! 
C41C: 

CAIC: 

CAlCi 

C41C: 

C41C5 C41C 

C41C:9C 7C 07 

C41F:A2 80 
CA2l;A0 Ql 
C423:9E 7D 04 
C42&J9E 7D 05 
C429:A9 FF 
C423:9D 7D 06 
C42E:A^ 0'3 
Ci30!9D 7D 07 
C433:A2 00 
C435:8S 

C436j10 EB C423 
C43B:20 6D C4 
C43BJA9 00 



A 

* iTiltraouse — r^H^ts the mouHie 

* Also clears all of the mouse holes 
noL^ that ion access fires pdlatrb d makes mOUSe happy 



32 
33 

34 * 

35 * 

36 * 

37 * 

39 liiicnous« equ * 

#$80 

QilnxIpX 

maxxl ,x 

*03 

maxxh,x 



41 

42 

^3 xrloop 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 



Idx 
Idy 

8t£ 
St£ 
Ida 
sta 
Ida 
sea 
Idx 
dey 
bpl 
jsr 
Ida 



nrloop 

X mho me 
ffO 



■Clear statuB 

iHlnlniuDi = $O00Q 

jMaxIinuiD = SO^FF 



jClear the nouee holes 
iFall into RETMOU 






C43D: 

C43D: 

C43D: 

C43D: 

C43DS 

C43DJ 

C43D:AA 

C43E:20 A2 Cfi 

C441:SA 

C442;8D 73 04 

C445:4A 

C446;0tl 7a 04 

C449;C5 10 

C44B:30 IF 

CHU:19 05 

C44F:F0 01 

C45L;58 

C452;69 55 



C43D 



C46C 



C452 



A 

* XSETMOU - Sets the mouse mode to A 



A ***«ik* ********* A ]t*ikit ******* A* ********** 



55 

56 

57 

59 

59 

60 xsetmou 

61 

62 

63 

64 

65 

66 

67 

63 

69 

70 

71 

72 Kfloff 



equ 
tax. 
jar 
txa 
sta 
Isr 
□ ra 
cmp 

be 5 

and 
beq 

ell 
adc 



movelrq 

tnoiitemp 

A 
iDouteinp 

siainvalid 

xscff 

#S55 



;Make sure Interrupt vector is right 
iOnly )t preserved by moveirq 

;D0 ^ 1 If Ttouse active 

;D2 - 1 if whl active 

llf >-SlO then invalid (oode 

jExtract VBL & Mouse 
{Turning Lt off? 

;lf not, inta actlVS 
jHake lou byte C-0 



imM 



C454 
C454 
C454 
C454 
C454 
C454 
C454 
C454 
C454 
C454 
C454 
C454 
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74 **ir-ii*ic-A1r*tiic*ic*->c***i***A*ii*-k*t:**ic*:-k-k***'le*ft 

75 * 

76 * SETinU - Sets the lOU interrupt modes tc 



77 


it 


Inputs: A = Bits to change 


78 


A 


D7 = Y tnt on falling edge 


79 


* 


D6 = Y int on rising edge 


RQ 


A 


D5 ■ X inc on falling edge 


81 


* 


DJ^ = X int on rising edge 


82 


* 


D3 =■ Enable VBL Int 


83 


* 


D2 ^ Dtsalsle vnt mt 


84 


-A 


Dl '^ Enable niouEe int 


S5 


A 


DO - Dl&able reouse int 
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J 

"J 

3 



L 

l: 






86 * 

87 * 






^^^■^ 


C454i 




gg *iil*it*tt**;**1t*** k *****:*** A* ic*-k-k***ic*1cAiHr*-k 




r* 


C4 54: 


C454 


S9 detiou equ 
90 php 


« 




L 


C455:7S 




91 SBl 


:Dan't allow IntB while tou enabled | 




C456:eE FC 


07 


92 8tx 


nioumode 




■ "^^ 


C^59:eD 79 


CO 


^3 sta 


louenbl ;Enable lou access 




1 


CiSCiAZ OS 




94 idx 


ffe 




L^ 


C45E;CA 




95 aHqop dsK 






1^ 


Cfii5F:0A 




96 asl 


A fGet ft bte to check 




1 ^ 


C460:90 03 


Ci65 


97 bcc 


sinoch J No change If C = 




1 


C462:5D 5& 


CO 


93 sta 


tou.x ; Set it 




!-<^ 


C465:D0 F7 


C45E 


99 atnoch bne 


siloop ;Aniy hits left In A? 




^ 


C467:8D 7fi 


CO 


100 Bta 


iDudsbl ;TuTn off ion access 




1^ 


C46A:2a 




101 pip 






1 


C4&B!l& 




102 noerror clc 






b 


C46C:60 




103 aminvalid rts 






L 


C46D: 




103 **1c**!kMi'**tflr**;iti'i<;*1t****-k***it*-k***it*it1i*** 




F^ 


C46D: 




106 * 






1 


C46D: 




in? * XHHOHE- CLears mouse position & status 




1 


C46D! 




108 * 






tn 


CA6D: 




IQ^ ^iHt***k******k**A*tr*ic-kAA*Jf*1i-ti-k-liii**-k*fiir^iii 




!*= 


CMD! 


C46D 


110 xahane equ 


* 




1 


C4fiD:A2 80 




111 Idx 


ff$BQ ; Point mouse to upper left 




1 


C4&F:aO 02 


C473 


112 bta 


XDLh2 




fa 


C47l;A2 00 




1 13 xmhloop Idx 


^1^D 




■ = 


C473jflD 7I> 


04 


114 xaih2 Ida 


Tfi.lnxl,K 




1 


C476;9D 7C 


04 


115 Bta 


inouxl , X 




L 


C479:ED 7n 


05 


116 Ida 


TflinxhjX 




F^ 


C47C:9I> 7C 


05 


117 Bca 


mouxh , X 




■ ^ 


C47FiCA 




lia dex 






1 


CUBO-IO EF 


C471 


119 bpl 


xmhloop 




b 


C482:S0 OC 


C490 


120 bra 


xiQcdofie 




L 


C484; 




] 22 *********** it*** *Jc***-k**:* Air iiiiiik-iftr* ******* 




w^ 


C484: 




123 * 






1 " 


C484; 
C484: 




124 * XMGLEAR - Set 

125 * 


e the nouse to 0,0 




L^ 


G4B4: 




126 **************************************** 






C4B4: 


C4 84 


1Z7 xmclear equ 


* 




i"^ 


C4a4:9C IC 


04 


US stz 


mouxl 




1 


C4a7:9C 7C 


05 


129 scz 


TDQUXh 




fc^ 


C4aAi9C FG 


Oi 


130 Bti 


mouyl 




n 


C4aD:SC FC 


05 


131 atz 


mouyh 




1 


C490:9C 7C 


06 


132 xncdone st2 


moua tm 




L 


C493:18 




133 clc 






E 


C494:60 




134 Eta 






Q 
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h47 



C495: 

C495: 

C495: 

C495; 

C495: 

C495^ 

C49S:A9 

C497:2D 

C49ArlC 7C 06 

C49DS2C 6J CO 

C4AO!3D 02 

G4AZJ09 SO 

G4A4J2C 

C4A7JID 

C4A9:09 

GiABiflD 7C 

C4AE:La 

C4AF:60 



C495 



7C 06 



G4A4 

7C 07 

DZ CAAB 
40 
Q7 



eo 



C4B0: 

C4B0: 
C4B0: 

C4BD: 
C4Bas 
C^BO: 

C4B0: 
C4bO;6A 

C4B1:6A 
C4B2:29 
C4B4;AA 
C4B5:AD 78 04 
C4Ba:9D 7D 04 
C4BB:AD 73 05 
C4BE:9D 7D 03 
C4CL:«) Fa D4 
C4C4:5D 7D 06 

C4C7:AB ra a5 

C4CA:9D 7D 07 
C4CD: 18 

C4CE:60 



C4Ba 



^3^ *«*******«****fr**«*«***]fe*****ik*AAA*A**A* 

137 * 

138 * XMREAD - Uifdates th* screen holes 

139 * 

142 Ids ll^inQvarm 

143 and nouarin 
DOuarn 
noubut 

xrbuc 

i^5eo 

TtKHMStAt 

srbut2 

ffS40 

IDDUStat 



144 

L45 

146 

147 

148 xrbut 

149 

150 

151 xrhuc2 

152 

153 



crb 
hit 

ora 
bit 
bpl 
oca 
Bta 
clc 
rta 



;Has mouse moved? 

;Clear arm blc 
; Button pressed? 



; Pressed last t: Ine ? 



155 
156 
157 
15S 
159 
160 
16L 
162 
163 
164 
165 
166 
167 
168 
169 
170 
17 L 
172 
173 
174 
175 
176 



ft 

* XMCLAMF -- Store new bounds 

* Inputs A - 1 for Y, for X axis 

* ffilnl, minh, maxl, mexh ■ new bounda 

* 

■k***1t*ifk*fc***ifh**it* ******* itii*1k**itifk1i*it** 
XDclarap equ * 

A il -> 60 

A 
#$S0 



^ 
^ 

1^^^ 

^ 

? 

^ 
1 

^ 
^ 



rar 
ror 
and 
tax 
Ida 
ata 
Ids 
Bta 
Ida 
Sta 

IdH 

Sta 
clc 
rts 



mini 
nilnxl »x 
ralnh 
miinxli ,JC 
maxl 
maxxl , X 
niaxh 
maxKh,X 



^^j 



:No error 



u 
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J 

1 



L 

■-.-Jf 

l: 
l: 

I — I 

L 

l: 



l: 
l: 
l: 
l: 

E 

E 



CACF! 

C4CF; 

CACF: 

C4C7: 

CAGF: 

C4CF: 

C4CF: 

CiCF: 

CiCF: 

CiCFrAE 

CAD 2 : AC 

G4DS: 

C4D5:A9 

C4D7:1G 



C4DA:38 
CADB: 

€4DE:10 
C4E0:8Q 
C'iE3:A9 
CAe5:2C 

C4ED:0g 
C-iiEFiSO 



178 
179 

leo 

181 
ISE 
183 
184 
185 
CiCF 186 JciDlnt 

66 CO 187 

67 CO L&8 

GiDS 1S9 mouselnt 
□ E 190 
7C 07 191 



**************************************** 

* 

* House interrupt handler 



MOUSEINT - Monitor's InterrupC handler 

KMINT - Interrapt handler the user can use 
XMTKTINT - Checks mouse status bits 



* 



equ 
Idx 
Ldy 
equ 
Ida 
trb 



mouxl 

mOu/l 

* 

#SOE 
QLi^uscat 



;Get XI 4 Yl asap 

jEntry point If X & 
jdlear status bita 



¥ set up 



19 CO 

48 csze 

79 CO 

OC 

FC 07 

03 C4ED 

5A CO 

02 



C4f1; 

C4F3' 
C4F6; 
C4F8i 
C4F9: 
C4FA: 
G4FB; 
C4FBI 
GAFC; 
G4FD: 
C4FE: 
C500; 
C501; 
C504; 
C506i 
C509 ; 
C50BI 
C50C1 
C50C^ 
C50F1 
C512! 
C5l4i 
C516I 
CSl?i 
C51fl; 
C51D; 
C520; 



A9 QE 
2D 7C 
DO 01 
38 
68 
60 

D6 
48 
13 

80 Fl 
FF 

20 4l> 
A2 FF 
20 2i 
10 FB 
60 

80 78 
2C 7C 
DO 02 
A9 OC 
2C 63 
10 02 
49 04 
2D FC 
OC 7C 



07 



C4F9 

0000 

C4F1 

8 
C506 

C50C 

D 
6 
C516 



C51D 



CB 



CO 

06 



CO 



07 
07 



193 
194 
195 
156 
197 
L98 
199 
200 
201 



sec ; A&sume interrupt not handled 

Check for vectif^al blanking interrupt 



Ida 
bpl 
sea 
Ida 
bit 
bne 
sta 



vblint 

chkmou 
tcuenbl 
#vh Imode 
moumode 

cvnovbi 

lou-i-2 



iVVL tncecropt? 

■Enable loti access & clear VBL iaterrupC 
;ShouLd we IftAve vbl active? 



^Disable VBL 



202 cvnovhl ora ^ovraode 



IB C50C 203 



bra xmaklp 



205 DtsCat 

206 

207 

2oa 

309 nQsCat2 

210 

2U 

212 

213 xntatint 

2U 

215 

216 

217 

218 

219 qlDop 

220 

221 

Z22 xmskip 

223 

224 

225 

Z2fi 

227 cvnoved 

228 

229 

230 cvbut 

231 



Ida 

and 

bne 

dec 

pla 

tts 

Ab 

dfb 

pha 

clc 

bta 

dfh 

.1«r 

Idn 

jsr 

bpl 

rt& 

equ 

sta 

bit 

bne 

Ida 

bit 

bpl 

eor 

and 

tsb 



#$0E 

moustat 

nofitat:2 



$C4FB-* 
$D6 



mlstAt 

$FF 

zzquit 

*$FF 

zxnn2 

qloop 



ioudsbl 
mDuaTm 

cvffloved 
tfvblmade 
moubut 
cvbut 

^butoLode 
mOumO de 

lEOUBtat 



tSisnaCuire byte 

;Go check status 
f&et Out of the hooks 



fVBL bit in am Igil't used 

;Dldn ' t nove 
;Button pressed? 

;Clear the button bit 

;Whlch blta were set In the node 
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h49 



C5Z3:1C 


7C 


06 


232 




trb 


mouariB 




C526:69 


FE 




233 




adc 


rf$FE 


;C"1 if Lnt pa&ses to us«t 


C52§: 






234 


* Check 


^ update qoaee novenent 


CSZfl! 




C528 


235 


chkoiou 


equ 


* 




CSlSlM) 


15 


GO 


2 36 




Ida 


niDuxLnC: 


iMouse Interrupt? 


C52B;0D 


17 


CO 


237 




ora 


mOuyLnt 




C52E:10 


tk 


CS9A 


23a 




bpl 


xmdcine 


;tf not return with C from 


CS30:SA 






239 




txa 




;&et XI lo A 


C531:A2 


00 




240 




Idx 


*0 




C533:2C 


15 


CO 


241 




blc 


fnou'xlnc 


;X movenencl 


C536:3D 


OA 


C542 


242 




binl 


cmxEnoV 




C538:9B 






243 


cnloop 


tya 




iC^t Yl Into A 


CSS9iA9 


SO 




244 




eoT 


#$80 


iCompleneint direction 


C53BJA2 


30 




245 




Idx 


^$80 




C53Dj2C 


17 


CO 


246 




bit 


nQuyint 




C540:ia 


39 


C57B 


247 




bpl 


cnnoy 




C542;OA 






248 


enKinov 


a si 


A 




C543:BD 


7C 


Oi 


249 




Ida 


moux L t K 


;A = current low byte 


C546:BD 


lA 


C562 


250 




bcs 


cmrght 


5 Which way? 


C543:13D 


7U 


Oi 


251 




tmp 


mlnXlfX 


;Mov& left 


C54B:D0 


08 


C555 


252 




bne 


cinlok 




C54D:BD 


7C 


05 


253 




Ida 


mouxh t K 




C550:DD 


7D 


05 


254 




cmp 


inlnXh.K 




C5 53;F0 


22 


C577 


2 55 




beq 


cinnDlnt 




C555:BD 


7C 


04 


256 


CBilok. 


Ida 


mou:tl, V 




C55S:p[3 


03 


C55D 


257 




bne 


cnncO 


; Borrow fron high byte? 


C55A:DE 


7C 


05 


258 




dec 


mouxh y-K 




C55D:EE 


7C 


04 


259 


cnQtcO 


dec 


lEOUXl ^X 




C560;Ba 


15 


C577 


260 




hra 


cmnoLnt 




C562:PD 


7D 


0& 


261 


cmrf^h t 


crap 


maxxl ^K 


;At high bound? 


C5&3:TliO 


08 


C56F 


262 




hriG 


li^rarak. 




C5&7:BD 


7C 


05 


263 




Ida 


mouxh pX 




C5&A: DD 


7D 


07 


264 




cmp' 


maxxh , k 




C56I>:F0 


08 


C577 


265 




beq 


cninQ i n t 




CS6F:FE 


7C 


OA 


2 66 


cmrok. 


Inc 


lEOUxL ,x 


^Move right 


C5 72:D0 


03 


C577 


267 




bne 


cmnoint 




C57i:FE 


7C 


05 


266 




inc 


TDDUXh, K 




CS77:ED 


00 




269 


CBino In t 


CpX 


ifQ 




C579:F0 


BD 


C538 


2 70 




beq 


cmloDp 




CS7Bt8D 


4B 


CO 


271 


cronoy 


SC^ 


tflcuclr 




C57ESA9 


02 




2 72 




Ida 


^movTDode 


; Should we enable VBL? 


C580i2D 


FC 


07 


273 




and 


moumnide 




C533IF0 


05 


G58E 


2 74 




beq 


cmnovbl 


;3ranch if nat 


C535:aD 


79 


CO 


275 




ata 


iouenbl 




C538:eD 


5B 


CO 


276 




Stg 


lou+3 


;Gn»ble VBL int 


C58B:aD 


78 


CO 


277 




sta 


ioudsbl 




C58E:Q9 


20 




27fi 


citmoubil 


ora 


#rriovflrra 


;Hflrk that we raoved 


C590:OC 


7C 


06 


279 




tsb 


THOuann 




C593:A9 


OE 




2 BO 




Id^ 


tfSOE 




CS95:2D 


7C 


07 


2SI 




and 


mousnat 




C59e;69 


FE 




282 




adc 


HF¥. 


*C"l Iff any hies were 1 


C59A:60 






233 


XEsdoriG 


res 










m 



1^^ 



J 

mm - 

gl 



1501 



UJ 
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1 C^9D; 




235 


*Ji*****A-k***k****ir*tcicA**-ic***iciric-kA-kirir*-kirk 




1 CS^B: 




266 


* 










■_ J^ C59B: 




287 


* HEKTODEC - P 


uts +0000j into the Input buffer 




I -i^ C391J; 




288 


* inputs; A = 


Low byCe of 


n umbe r 




1 C59B: 




289 


A 


X = 


High byte of 


number 




L«. C59B: 




290 


* 


Y - 


Position of 


ones digit 




■ " - ■ C59B: 




291 


* 










1 — i C59B: 




292 


******* A±A-k***ik1(1,i(ititff1fi,«)k'fi*;kit**it****-k**-k 




1 C591!: 


C599 


293 


JieKtodec 


equ 


A 






1- C59B:E0 SO 




29^ 




CpK 


*sso 


; Is 1l a negative number? 




^J C59D:9a OD 


C5AC 


295 




bcc 


he5<dec2 






1 ^ C59F:49 FF 




296 




eor 


*$FF 


;F9rnn cuo^s complement 




1 C5A1:69 00 




297 




adc 


*0 


;C = 1 frara Compare 




*- C5A3:48 




196 




pba 




;Save U 




■ ^ C5A4 : SA 




299 




Cxa 








1 ^^ C5A5:^9 FF 




300 




BOT 


#SFF 






1 C5A7:69 GO 




301 




adc 


*0 






fc i» C3A9:AA 




302 




tax 








k^ C5AA;^a 




303 




pla 








1 C5ABt39 




304 




sec 








1 C5AC:8D 14 


02 


305 


h«Kdec2 


sta 


hinl 


;Store the nuraber to convert 




n^^ C5AP:BE 15 


02 


306 




3tK 


binh 






^taj C5B2:A9 A& 




307 




Ida 


it'-i-' 


[Store Che sigh In the buffer 




1 C5B£i:90 02 


C5Be 


308 




bcc 


hdp032 






1 C5B6!A9 AD 




309 




Idd 


»'-' 






p J C5B8:A8 




310 


hdpoBZ 


pha 




;Save the sign 




J "jS C5B9:A9 AC 




311 




Ida 


tt' ,' 


;Store a comna after the nuraber 




1 C5BBj99 01 


02 


312 




ata 


inbuf+Uy 






1 C5BE: 


C5BE 


313 


hdloop 


€qu 


* 


iDivlde by 10 




Z_ J C5BE: 




314 


* 










, J CSBEt 




315 


* Divide 


BINH,L by 10 snd 1 


?ave remainder in A 




1 C5S^: 




3IG 


k 










1^ C5flE:AZ 11 




317 




Idx 


#16+1 


;. 16 bits and first time do nothing 




J ^ C5CQ:A9 00 




318 




Ida 


#0 






1= C5C2:1B 




319 




qlc 




;C-0 so first ROL leaves A=0 




1 C5C3:2A 




320 


dvlOloop 


rol 


A 






^^_^ C5C4:C9 OA 




321 




cmp 


fflQ 


;A >« 10? 




fc: U C3C&:90 02 


C5CA 


322 




bcc 


dvlOlt 


; Branch if < 




1 — 1 C5CS:E9 OA 




323 




flbc 


*10 


;C = 1 from compare and is left set 




1 C^CAiaE u 


02 


324 


dwlOlt 


rol 


bltil 






^ C5Ca!ZE 15 


Q2 


325 




rol 


bloh 






■ - -J C5D0SGA 




326 




dex 








■ ^ C5D1:D0 fd 


C5C3 


327 




bne 


dvlOloop 






1 C5D3!09 BO 




328 




ora 


if'O' 


fMatte a ascii char 




M C5D5;99 00 


02 


329 




sta 


Inbuf ,y 






■ jJI C^DSidS 




330 




dey 








■ — C5D9^FCI Oa 


C5E3 


331 




beq 


hddone 


; Stop on Ofb yl2 




1 C5D31C0 07 




333 




cpy 


ff7 






i C5DD;F0 0^ 


C5E3 


333 




beq 


hddone 






B ' 2 C5Dy:C0 OE 




334 




cpy 


fll4 






1 C5El:aO DE 


C5BE 


335 




bne 


hdloop 






1^ C5E3:68 




336 


hddone 


pla 




;G-et the sign 




^^5 C5Eii99 OO 


02 


33 7 




Sta 


inbuf ,y 






P 2 C5E7;60 




338 




rts 








1 C5Ee:DF 67 


37 IC 


339 


qtbl 


dfb 


$OF»S67»S37 


$lC,SQ7,$OC^$45tS&2 




1 C5FO:6E 7E 


3a OA 


340 




dfb 


S6E,$7E,$3B 


S0A,$0S,$43,$77,$7B 




f J C5Fa:66 2B 


OC 08 


341 




dfb 


566,5ZB,S0C 


$0B,^16,$53,S6e,$C5 




^ J C600; 


0000 


342 




ds 


5C6O0-* 






r 
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Il51 



C600: 


0356 


3 


DNIBL 


EOU 


S356 




Chan-. 


03 GO 


4 


liBUFL 


EOU 


S3O0 




C600: 


07liE 


5 


BOOT scan 


EQU 


S7DB 




C6aO: 


002 B 


6 


SLOTZ 


EQU 


S2B 




C600: 


003 C 


7 


BOOTTMP 


EQU 


S3C 




C600r 


004F 


B 


aOOTDEV 


EQU 


S4F 




C6aO:AZ 20 




9 




LDX 


#S20 




C6Q2:A0 00 




10 




t:,dy 


i$00 




C604!64 03 




U 




STZ 


S03 




C606:6i 3C 




IZ 




STZ 


$3C 




C608;A9 &0 




13 




LDA 


^$60 




C60AJAA 




U 




TAX 






C60B:8& 2& 




15 


DKVaENt 


STX 


SLOTZ 




C6QD:a5 4F 




16 




STA 


BOOTDEV 




G60F:5A 




17 




PHY 


1 


Y-J IF DltlVE 2 BOOT, ELSE Y-( 


C610:BD 8E 


CD 


l& 




LDA 


$C08E,K 




C613:BD ftC 


GO 


19 




LDA 


SCQ8C , X 




C&16:7A 




20 




PLY 






C617:39 EA 


CO 


2L 




LDA 


SCOEApY ; 


SELECT DRIVE I OR 2 


C61A;3D S9 


CO 


22 




LDA 


SC089,X 




C61D:A0 50 




23 




lhy 


#$50 




C6lF:BD eO 


CO 


24 


SEEKZERO 


LM 


SCOSD ,V. 




C622:9S 




25 




TYA 






C&23I29 03 




26 




AND 


#$03 




C&25:OA 




27 




A SI. 


A 




C626:05 2B 




2B 




ORA 


&LOTZ 




G628:AA 




29 




TAX 






Cb29:3D Bl 


CO 


30 




LDA 


5CQ81»K 




C62C:A9 56 




31 




LDA 


ffS56 




C62E:Z0 AB 


PC 


32 




JSR 


WAIT 




C63l:S8 




33 




DEY 






C63Z;10 EB 


C&IF 


34 




BPL 


SEEKZERO 




C63i!SS 26 




35 




STA 


$26 




C636:95 3C 




36 




STA 


$3D 




C6385aS 41 




37 




STA 


S41 




C63AJ20 09 


C7 


3a 




JSR 


MAKTBL 




C63D164 03 




39 


EXTfiNTl 


STZ 


503 




C&3F:lfl 




40 


RDADR 


CLC 






CfeAOiOe 




41 




PHP 






C&il:2e 




4Z 


RETRY 1 


PLP 






C&42:A6 2B 




43 


RDDHDR 


LDX 


SLOTZ 


RESTORE X TO $60 


C&4A :Cb 03 




44 




DEC 


S03 


UPDATE IL£TRY COUNT 


C646:D0 OE 


0656 


45 




BNE 


RDHDO 


BRANCH IF NOT OUT Of RETSIES 


C648:BD 38 


GO 


46 


FUG IT 


LDA 


SCOSS^JC 


SHUT OFF DISK AND OUtT! 


C64B:ED CF 


C6 


47 


FUGl 


LDA 


MSG-S60,X 


(X STARTS AT $60) 


C6^E:iO FE 


C64E 


iiB 


HANGING 


BPL 


HANGING 


HANG, HANG, HANG! 


C65a:9D 7B 


07 


49 




STA 


BOOTS CRN-$60»X 




C::653:E8 




50 




I NX 






Cfi54;e0 F5 


C64b 


51 




BRA 


FUGl 




C656:03 




52 


RDHDO 


PKP 






C657:88 




53 


RETRT 


DEY 






C65S:D0 04 


C65E 


54 




BNE 


RDHDl 




C65AjrO E5 


G641 


55 




BEQ 


RETRY 1 




C65C:B0 DF 


C63D 


56 


EXTENT 


BItA 


EXTENT I 




C65E: 




57 


« # » A 


* * * « 


* * * * « X * 


^ * * * * * 


C65Er 




58 


* The fo 


Ilovine tode ta sacred 


in lt"e * 


C65e: 




59 


* present form< 


To change it 


rfott Id * 


C65E: 




60 


* cause 


volcano^ to errupt , th 


J ground * 



Ij^ 



1521 
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L 

l: 

l: 
l: 

L 



C65E: 






61 


* to shake » and 


C65E: 






62 


* * * * 


* * * -k 


C65E:BD 


sc 


CO 


63 


RDHDl 


LDA 


C661:10 


FB 


C65E 


6^ 




BPL 


C6&3:49 


D5 




65 


TSMSKl 


EOR 


C665:D0 


FO 


C65? 


66 




BNE 


C667:BD 


3C 


CO 


67 


RPHa2 


LDA 


C66A:10 


FB 


C667 


6S 




BPL 


C66C:C9 


AA 




69 




CM? 


C66EEDO 


F3 


C663 


70 




BNE 


C670JEA 






71 




NOP 


C671 jBD 


BC 


CO 


72 


RDHD3 


LDA 


C674:10 


FB 


C671 


73 




BPL 


C676:C9 


96 




7U 




CMP 


C678^FO 


09 


C683 


75 




BEO 


C67A!29 






76 




PL? 


C67E:50 


C3 


C63F 


77 




BCC 


C67Dii9 


AD 




79 




EOR 


C67P:FO 


25 


C6A6 


79 




BEO 


C6ai:D0 


ac 


C63F 


SO 




BNE 


C6a3:A0 


03 




ai 


RDSECT 


LDY 


C6a5;85 


4C 




S2 


RDSECl 


STA 


C6S7:BD 


ec 


CO 


83 


RDSEC2 


LDA 


c6eA:10 


FB 


C6a7 


34 




BPL 


C66C;2A 






B5 




ROL 


G6aDi85 


3C 




86 




STA 


C6BF:BD 


SC 


CO 


87 


RDSEC3 


LDA 


C692;10 


FB 


C6aF 


88 




BPL 


C6'94:25 


3C 




B9 




AN1> 


C696:88 






90 




DEY 


C697:DO 


EC 


C6&5 


91 




BNE 


□699:28 






9Z 




PLP 


C69A:C5 


3D 




^3 




CMP 


C69C:D0 


A] 


C63F 


9fi 




BNE 


C69E:A5 


40 




95 




LDA 


C6A0:C5 


Al 




96 




CM? 


C6A2;D0 


9B 


C63F 


97 


BADRDl 


BNE 


C6A4:B[> 


9C 


C6A2 


98 




BCS 


C6A6:A0 


56 




99 


RDATA 


LDY 


C6Aei64 


3C 




lOQ 


RDATO 


STY 


C&AA:BC 


SC 


CO 


101 


RDATl 


LDY 


C6AD:10 


FB 


C6AA 


102 




BPL 


C6AP:59 


DC 


02 


103 




EOR 


C5E2:A4 


3C 




lOfi 




LDY 


C6B4:B8 






105 




DEY 


C615:99 


00 


03 


106 




STA 


C6B8:DO 


EE 


C6A8 


107 




BNE 


C;6BA:@^ 


3C 




108 


RDAT2 


STY 


C&BC^BC 


8C 


CO 


109 


RDAT3 


LDY 


C6BF;10 


FB 


C6BC 


UQ 




BPL 


C6C1:59 


D6 


02 


lU 




EOR 


C6CA : A4 


3C 




112 




LDY 


C6C6:91 


Z6 




113 




STA 


CfeCSiCa 






lU 




INY 


C6G9 ! DO 


EF 


C6BA 


115 




BNE 


C6GB:BC 


ac 


CO 


116 


RDAr4 


LDY 


CfiCEMO 


FB 


C&CB 


117 




BPL 


C6mt59 


D6 


02 


LIB 




eO¥L 



******* ** 



ProDOS not to boat! 

A * * * 

SCOBC.X 
RDHDl 
ff$D5 
RETRY 

scoac^x 

RDHD2 

#$AA 

ISMRXl 

$cosc,x 

RDHD3 

fl$96 
RDSECT 

rda™ 

ffSAD 

RDATA 

RriADR 

WS03 

S40 

SC03C,K 

RDSEC2 

A 

BOOTTMP 

5C09C,X 

RDSEC3 

BOOTTHP 

RDSEC 1 

S3D 
RDADEt 
$40 
541 

ROADR 

RDDHDR 

fJS56 

BOOTTMP 

SC08C,K 

RDATl 

DNIBL-SBO.Y 

BOOTTMP 

NBUF1,Y 

RDATO 

BOOTTMP 

Scoac^x 

RDAT3 

DNIBL-$80,Y 
BOOTTMP 
C52&1.Y 

RDAT2 
SC08C,X 
RDAT4 
DN1BL-S80,Y 
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!153 



C6D3 


:D0 


CD 


C&A2 


11? 


»ADREAD 


BNE 


BADRDl 




C6D5 


:A0 


00 




120 




LDY 


?SDO 




C6D7 


lA2 


56 




121 


DENTBL 


LDX 


ffS56 




C6D9 


:CA 






122 


DEKIBl 


DEK 






C&DA 


!30 


FB 


G6D7 


123 




BHl 


DENIBL 




C6DC 


:B1 


26 




L24 




LDA 


CS26),V 




C6DE 


;3E 


00 


03 


125 




LSR 


NBLIFl^X 




C6E1 


iZk 






12& 




RQL 


A 




C6E2 


:5E 


00 


03 


127 




LSR 


NBUFl^K 




C6E5 


:2A 






12S 




FOL 


A 




C&E6. 


:51 


26 




129 




STA 


f$26),Y 




C6E8 


:ca 






130 




INY 






C6E9; 


:D0 


EE 


C6t)9 


131 




BNE 


DRNTBl 




C6EB; 








132 


* * if k * 


; * * 


* k * * A A * 


A A; A 


C6l?B: 








133 


* Code beyond 


this point is 


not * 


C6EB: 








134 


A sacred. 


,. It 


may be perverted * 


C6EB: 








135 


* In any 


loanne r by any pe rver C . * 


C«EB: 








136 


* * * n * 


: « :* 


*«**«** 


* Ik * 


CfiEH: 


:E6 


27 




137 




INC 


527 




C6ED; 


EE6 


3a 




138 




INC 


53D 




C6E7: 


:A5 


3D 




139 




LDA 


S3D 




C6FI; 


;CD 


00 


08 


I^iO 




CMP 


$0800 




C6F4I 


:A6 


4F 




Ul 




LDX 


BDOTDEV 




C6F6; 


;90 


DB 


C6D3 


142 




BCC 


BADREAD 




C&F0I 


|4C 


01 


OS 


143 




JMP 


$0801 




C^Pgi 


:4C 


OB 


C6 


144 


D0DRV2 


JMP 


DRV2ENT 




C6FE! 






0002 


145 




DS 


sc7oo-*»a 




C700: 


:FF 






146 




DFH 


SFF 


;MAKE IT LOO 


C701: 


:A9 


SO 




147 


DRV2BO0T 


LDA 


#$E0 


J FOR DEVICE 


C703: 


:A0 


01 




I4S 




LOY 


*1 


JTO SELECT E 


C705! 


;A2 


60 




149 




hm 


1»$60 




C707; 


:S0 


F2 


C6FB 


150 




BRA 


Q0DRV2 




C7093 


:A2 


03 




151 


HAKTBL 


LOX 


^S03 




C70B; 


:A0 


00 




152 




LDY 


*^□ 




C70D; 


:66 


3C 




153 


TBLLOOP 


STX 


BOOTTMF 




C70F: 


:eA 






154 




TXA 






C710: 


:0A 






155 




ASL 


A 




C7U: 


;24 


3C 




156 




BIT 


BOOTTMP 




C7li: 


FO 


10 


C725 


157 




BEO 


NOPATRN 




C715: 


;05 


3C 




158 




ORA 


BOOTTMP 




C717; 


■49 


FF 




159 




FOR 


it$Te 




C7k9; 


:29 


7E 




160 




AND 


i(fS7E 




C71B: 


HO 


Ofl 


C725 


161 


TBLLO0P2 


BCS 


NOPATRN 




C71D: 


AA 






162 




LSR 


A 




C7L£: 


DO 


FB 


C7U 


163 




BNE 


TBLL00P2 




C720: 


98 






IM 




TYA 






C721: 


90 


56 


03 


165 




STA 


DNIBL,!t 




C12A', 


:CS 






166 




INY 






CJ25; 


:E3 






167 


NOPATRN 


I NX 






C7263 


:1[! 


E5 


C70D 


1GB 




BPL 


TBLLOOP 




C7£8j 


;A9 


OS 




169 




LDA 


ffsoa 




C72A1 


;85 


27 




170 




STA 


$27 




C7ZC3 


;AD 


7F 




171 




LDY 


flS7F 




C72E: 


:&Q 






172 




RTS 






C72F: 






C72F 


173 


MSG 


EOU 


A 




C7 2F3 








174 




MSB 


ON 




C7 2F: 


C3 


F,a 


E3 E3 


175 




ASC 


'ChEck 


Disk. Qrive, ' 


C?'iO: 








176 


* 









1^ 



in 



J 
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a 



j 



L 

E 

E 
E 

i_ 

E 



C740: 






177 


* The fallawlna 


code is Teri ' 


s me nary and 


C740: 






178 


* soft 


switch eJterclee program. The only 


C740: 






179 


* purpose 


is exercise, non d: 


agnostic 


C740: 






ISO 


* funcrlona* This cnde 15 activated on 


C7401 






181 


* a system wlthouc a keyboar* 


, or when 


C740; 






132 


* boch 


op 


Qn Jtnd 


closed apple 


k&ya are 


C740: 






183 


* pressed 


during Che reset se 


(juence. 


C740J 






ia4 


* 










C740s08 


50 


52 


ia5 


TBLl 




I>F9 


S08,S50.S52 


;TheBG are low order 


C743:00 


02 


04 


186 






DFH 


5OO,$O2,S04 


; i^ddreftses of SCO)(X 


C746lSB 


6B 


E8 


187 






DFB 


$8&,38a,$EB 


; that mLiBt be re— aelected 


C749:09 


50 


52 


188 


TBLZ 




DFB 


309.550,352 


J after each page write 


C74CS0Q 


03 


05 


ia9 






&FS 


S00,S03,S05 


; (especially $C000!) 


C7AF:fl3 


S3 


Ea 


190 






DFB 


$e3,$a3,$E9 




C7S2: 






191 


* 










C752:64 


00 




192 


KLQOPl 




STZ 


$00 


; E^SGt lou ^^drese to 2 


C7 54:E6 


OO 




193 






INC 


soo 


;H1 addr assiuned to = 


C75&:E6 


00 




194 






INC 


soo 




C7 58:92 


00 




195 


XPAGE 




STA 


CSOO) 


; Write entire page with 


C7 5A ! 5t> 


00 


CO 


196 






STA 


scooo^x 


; shtFied data,.* BUT 


C?5D:6JL 






197 






ROR 


A 


; restore Zpage after 


C75E:E6 


oc 




198 






INC 


soo 


; write in case SGOOa-9 


C760:DO 


F€ 


C75B 


199 






BNE 


KPAOE 


i is current pointer 


C7&2:ie 






200 






GLC 




jTndlcates regular pass 


C763;99 






201 


XMODE 




TYA 




;Get settings, each hit 


C764;AO 


08 




202 






LDY 


#$oa 


^Specifies aaln/alt sec 


C766:BE 


uc 


C7 


203 


XRSET 




LDX 


T&Ll.Y 


;AsEume Haln $C000 setting 


C769j90 


03 


C76E 


204 






BCC 


XRSTl 


;Eranch If Main setting 


0768: BE 


49 


C7 


Z05 






LDX 


TBL2,Y 


;Else get Alee mate index 


C76E:9l> 


00 


CO 


206 


XRSTl 




STA 


$cooo,x 




C771:2A 






Z07 






ROL 


A 


; Accuraulfltor makes full 


C772:8a 






203 






DEY 




; circle 


C773:i0 


Fl 


C766 


209 






BPL 


XRSET 




C77 5!Aa 






310 






TAY 




[Preserve settlnga in Y 


C776:BQ 


DA 


C752 


21L 






BCS 


XLOOPl 


^Branch tf new setting 


C778!E6 


01 




212 






INC 


$01 




C77A:DO 


DC 


C75a 


an 






BNE 


XPAGE 


;Loop til all pages uriten 


C77C:38 






214 


BADGER 




Si^C 




;Indicate new aeCClngSf 


C77DjGa 






215 






INY 




; reset mem pointer after 


C7?E:aO 


E3 


C763 


216 






BRA 


XMODE 


; after new settings 


C7eO: 




0000 


217 






DS 


$0780-* 




C780: 






24 






INCLUDE MBASIC 


:Mouae BASIC routines ^$Cl 
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C780: 
C780: 

C780: 

C780: 

C780: 

C7aO: 

C7eO: 

C7S1: 

C783: 

C7S5! 

C7S7: 

C7&^: 

C7SB: 

C79D: 

C78E: 

C7eF: 

C79IJ 

C793 

C795 

C798 

C79B 

C79C 

C79D 

C7^E 



C78Q 



:5A 

:BCi LC 

:A0 G4 

!C4 39 

:D0 0^ 

:F0 12 

:DA 

:A8 

:29 7F 

JC9 02 
:&0 06 
;20 3D Gk 

\2Q 6D C4 
!6S 

:FA 
:7A 

:6.Q 



C79F 



C7eD 



C79F 



C?9B 



J 



3 **************************************** 

4 * 

5 * XHBASTC - Baale call to the mduee 

6 * 

7 **************************************** 



3 xmb as 1 c 


equ 


* 




9 


phy 






10 


bcs 


haaicltl 


jlnputl 


11 


Idy 


C<iBhaalc 


; Input froB $C400? 


12 


cpy 


kswh 




13 


bne 


xmbout 




14 


idy 


kstfl 




15 


beq 


basic 111 




1& Kinbouc 


pkx 




;Save X too 


17 


pha 






18 


and 


it $77 


;We don't care ^bout high bit 


19 


cup 


*2 




20 


bfie 


mbbad 


jOnly 0»l valid 


21 


jar 


xsettnau 




22 


Jsr 


Kmhome 




23 mtibad 


pla 






24 


plx 






25 


ply 






26 


rts 







'J 



C79FE 
C79F: 
C79F! 
C79F: 
C79F: 

C79F: 
C79F: 

C79F; 

C79F: 

C79F; 

C79F: 

C79F; 

C79F: 

C79r: 

G79F: 

C79F:91 26 

C7AUA9 Q5 

C7A3:a5 3B 

C7A5:AD 00 GO 

C7Aa:0A 

C7A9:0a 

C7AA:78 

C7Aa:Z0 95 CU 

C7AE:A0 05 

C7B0:AE 7C 05 

C7B3:AD 7C 04 

C7B&:20 9B C5 

C7B9!AQ OC 

C7Ba:AE FC 05 

C7BE!A1) FC 04 



C79F 



28 **************************************** 

29 * 

30 * BASICIN - Input from basic 

31 * 
32 
33 



J 



35 
36 
37 
38 
39 
40 
41 



Creates +XXXX3t,+¥TfYYY,+SS 
XXXXX - X position 
¥YVY¥ = Y position 
SS ^ Status 

- = Key pressed: 

1 = Button pressed 

2 ^ Button just pressed 

3 a Button Just released 

4 = Button not pressed 



Km 



i2 **************************************** 



43 baaleln 

44 

45 

^6 
47 

4e 

49 
50 

52 
53 

54 
55 
56 
57 

5fl 



equ 
sta 
Ida 
sta 

Ida 

asl 
php 

sel 
jsr 
Idy 
Idx 
Ida 
Jer 
Idy 
IdK 
Ida 



CbaBl),y 
#>inent 

kbd 
A 



KDiread 

n 

iboukH 

EDOUxl 

hextodeC 
H12 
moiiyh 
mouyl 



;F1k flashing char 
;F1k Input entry 

icest tbe keyboard 

jSave kbd and int stat for later 

jNo Interrupts while getting position 

iHove X position Into the buffer 



iConvetC It 



u 

■J 
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L 

l: 
l: 

E 

E 
l: 

l! 
l: 

C 

E 



C7Cl!20 9B C3 


59 




J sr 


hextodec 




C7C4:AD 7C 07 


60 




Ida 


mouatat 




C7C7:2A 


6t 




ro: 


A 




C7C8!2A 


62 




rol 


A 




C7C5r2A 


63 




rol 


A 




C7CA:29 03 


64 




and 


^3 




C7CC:49 03 


65 




eor 


^^3 




C7CE:iA 


66 




Inc 


A 




C7CF:Z8 


67 




pip 




; Restore Int h kbdi status 


C7D0^ftQ ]Q 


6S 




idv 


^^16 




C7D2i2CI AC C5 


69 




jar 


hBxdec2 


;X=Q from last divlQ 


G7D5:7A 


70 




ply 






C7D61A2 H 


71 




Idx 


*I7 


;X = EOL 


C7n8!A9 SD 


11 




Ida 


^SBD 


; Carriage return 


C7DA:9D OO 02 


73 


piitlnbuf 


sta 


irlbuf yTL 




C7DD:60 


7* 




rts 






C7DE: 


76 


AA*A«i* A* ** A*A:tAAAA**]l; it *********** **A***fe 


C7DEr 


77 


i^ 








C7DE: 


70 


* PADDl^R 


patch 






C7DES 


79 


* 








C7DE: 


80 


**i#*******ft«A4t***A]b** + it*ik«****Aik«Aihilt9^A** 


C7aEs G7DE 


31 


mp addle 


equ 


* 




C7DE:AD FC 07 


82 




Ida 


moiimode 


; Is the mouse active? 


C7EI:C9 01 


83 




cmp 


flOl 


;a'nly transparent mode 


c7e3jFa □& c7]e;b 


&A 




beq 


pdon 




C7H;3;AD 70 CO 


65 




Ida 


vblclr 


;Flre the strobe 


G7E8:4G 21 FB 


a6 




.irap 


&FB21 




C7EBJ C7EB 


a? 


isdon 


equ 


'^t 




C7SB:E0 0] 


88 




Cpx 


#1 


;C"1 If X-1 


C7ED:6A 


89 




rou 


A 


;A-80 or 


C7EE:Aa 


90 




cay 






C7EF:B9 7C 05 


91 




Ida 


nouxh,y 


jGeC high byte 


G7f3:FO 02 C7F6 


92 




b^q 


pdok 




C7Fi:A9 FF 


93 




Ida 


if$FF 




C7F6:19 7C 04 


94 


pdok 


ara 


aouxl,y 




C7P9:Aa 


95 




Cay 






C7FA:60 


^6 




rta 






C7FBr5D £6 C5 


97 


zEnni 


eor 


qtbl,X 




C7FE!80 DA C7]>A 


98 




Sra 


piitlnbuf 




C800: OQOO 


99 




d6 


$C800-*.0 




C800! 


25 




INCLUDE TROBUF 


; Interrupt stuff ^SCBOO 
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CSOOs 

ceoo: 

C&OO: 

CS03;4a 

CS05:6a 
CB06:4a 

C807:Da 

C80A:69 
CSOCsSA 

CeODsBA 
CeOE:CA 
ceOF ! 5A 
CB10:'*a 
C8U:5A 
CBl2tAE 
CB15:AC 
C818:AD 
C81Bi2D 

ce20:F0 
C822:BD 
C625:A9 
C827:2C 

ce2A;ia 

C82F:09 
CB31:2C 
C83i!lO 
C&36:BD 
CB39:09 
CB3BiBQ 

ce3n:Aa 

CS3E:2a 
C8AI:90 
CSA3:20 
CBA6!90 
CBAa:6S 

CS4A!8Cf 
C84C; 
CeiDsAC 
C830: 

C830:2C 
Ce53ilO 

ce55:og 

Ce57:2G 
CS5A:1Q 

CB5C:49 

casiric 

C3&4:10 
C866:BA 
Cfl&7:ftE 
C86A:AE 
Cfi6D:9A 



1581 



E4 CI 



10 



66 CO 

67 CD 
18 CD 
IC CO 

80 

05 ce27 

54 CO 

n CO 
05 caai 

02 CO 
20 
1^ CO 

05 ce3B 

04 CO 

10 

13 Cfl5C) 

D5 C4 

3F Cfl32 

DO C9 

3 A ceaa 



04 C850 
0001 

EE CI 

G850 

12 CO 

OC C861 

DC 

11 CO 

02 C85E 

06 

81 CO 

16 CO 

OD C873 

01 01 
OO 01 



3 * 

4 * thl6 Is 

5 * 
6 

7 (JEWIRU 

9 
10 tSQl 
U 
12 

n 

15 
16 
17 
U 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 IRQ2 

29 

50 

31 

32 1KQ3 

33 

34 

35 

36 TRQ4 

37 

38 

39 

^0 

41 

42 

43 

4i 
46 

47 passklpl 

48 1R05 
49 

30 
51 
52 
53 

54 IR06 

55 IRQ7 
56 

57 
58 
59 



the malfii (only) tRQ handling roucines 



jnp 
PHA 
PLA 
PLA 
PHA 
CLD 
AND 
ADC 
TXA 
TSX 
DZ\ 
TXS 
PHA 
PHY 
LDX 
LDY 
LDA 
AKU 
AND 
BEO 
STA 
LGA 
HTT 
BPL 
STA 
ORA 
BIT 
BPL 
STA 
ORA 
HCH 
PHA 
JSR 
BCC 
JSR 
BCC 
PLA 
CLC 
bm 
dB 

jmp 

equ 

BIT 
BPL 
ORA 
BIT 
BPL 
HOR 
STA 
BIT 
BPL 
TSX 
STX 
LDX 
TXS 



pILnit 



1^510 

#$F0 



MOUXl 
MQUYl 
RD8aG0L 

RDPAGE2 
#$80 
IRQ2 
TXTPAGEl 

i«$40 

RDRAMRD 

tR03 

RDMAINHAM 

^$20 

RDRAMWET 

IRQA 

WEIHAINRAM 

#51D 

IR05 

MOUSE INT 
IRQ DONE 
ACTAIWT 

IRODONE 



passlclp I 
SC84D^*^$0Q 
pi read 
* 

ElELCRAH 
1RQ7 

RDLC7iNK2 

TR06 

^56 

ROMIN 

ftDALTZP 

IRO& 



SlOl 
SlOO 



;Pa3cBl l.O InlClallaatlon 

;SAVE ACC ON STACK, NOT $45 

;LEGAL BECAUSE IF IRQ, IRU pISABLED. 

;GE,T STATtfS REGISTER 

iCLEAR DEC HODE, ELSE THINGS GET SCREWSB, 
jSET CARRY TO INDICATE BIHC 

;SAVE X IN A WHILE 

; rUTZlNC WITH THE STACK 

; RECOVER A- REG AT TOP... 

jSAVE X ON STACK (ON TOP OF A) 
} AND T ALSO 
;Get mouse Info 

JTEST FOR iBO-STORE WITH 

J PAGE 2 TEXT, 

1 HAKE IT ZERO OR $30 



;SET PAGE 2 RESET BIT, 

; BRANCH IF MAIN RAM READ 
;^LSE, SWITCH IT IN 
; AND RECORD THE EVENT! 
;D0 THE SAMT; for RAM WRITE. 



; BRANCH tF BREAK, NOT INTERJIUPT 

;SAVE HACHiNli: STATES SO FAR,,.* 

;G0 TEST THE HOUSE 

; BRANCH IF 11 WAS THE MOUSE 

;G0 TKSt ACTA AND KEYBOARD INTERRUPTS 

; BRANCH IF tKTERRUPT SERVICED 

; RESTORE STATES RECORDED SO FAR 

; RESET BREAK/ INTERRUPT INDICATOR 

;Skip around pascal 1-0 stuff 



; DETERMINE IF LAMGUAGE CARD ACTIVE 

;SET TWO BITS SO RESTORED 
I LANGUAGE CARD IS WRITE ENABLED 
; BRANCH IF NOT PAGE 2 OF 9DOO0 
: ENABLE READ FOR PAGE 2 ON EXIT 

; LAST... AND VERY IMPORTANT! 

; UNLESS IT IS MOT ENABLED 
;SAVE CmtRENT STACK POINTER 
^AT BOTTOM OF STACK 
jGET MAIN STACK POINTER 









U 



"J 
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C86E:flD OS CO 

C871:CI9 BO 
ca73:B0 2 A 
Ce75:Afi 
Ca76:A9 Cfl 
CS7S:4B 
ce79tA9 82 
C87B:A6 
ce7C:A9 OA 

ca7E:Aa 

ca7F:6C FE 03 



Cfl9F 



6L 

62 

63 laOB 

64 

65 
66 
67 
68 
69 
70 
71 



STA 
OltA 
BCS 
PHA 
LDA 
PHA 
LDA 
PHA 
LDA 
PHA 
JMP 



SSTSTDZP 
GOBREAK 

#<IR0DOTre 
tf^IRQDOME 

(51FE) 



;SAVE RETURN IRQ ADDR 

; SO WHEN INTERRUPT DOES RTl 

; IT RETURNS TO IRQDONE. 

i PROCESS eXTRRNAL INTERRUPT 



Ca8?:68 

ce83:io 07 casc 

ceSSiSD 09 CO 
CaS&JAE 01 01 
Ge8Bj9A 

ceaciOA 

CeSDsAO 05 

Ce8F:BE B9 C9 

C892:e8 

ca93:OA 

CS94;90 03 CB99 

CS96:9C 00 CO 



C899:I>Q F4 
ca9»;7A 
CS9C : FA 
C39n:6a 
C89E:4a 
CS9F:4C 'i? FA 



CSBF 



73 TRQDONE 
7i 

75 

7& 

77 

78 IRODHEl 

79 

BO IR0DNE2 

81 

82 

83 

3A 

85 IRQDNE3 

86 

87 



90 GO BREAK 



PLA 
BPL 

STA 

LOK 
iXS 

ASL 
LD^ 
LDX 
DEY 
ASL 

sec 

STA 
BNF, 
PLY 
PtX 

PLA 
RTI 
JHP 



SF.TAUTZP 
$101 

A 
fl$05 

IRQTBLE.T 

A 

IRf3DNE3 

5COO0,X 

1R0DNE2 



NEWBRK 



jRECOVER HAGHTNE STATE 

; BRANCH IF MAIN ZP WAS ACTIVE 

jRESTDRfi ALTERNATE STACK POINTER 



; BRANCH TF SWITCH 13 OV.. 

; BRANCH TF MORE SWITCHES 

jRESTGRE ALL REGlSteRS 

J DO TKE REAL RTI I 

;PASS THF, BREAKER THEQUCH 




G8A2: 

C8A2; 
C8A2: 

CSA2: 
C8A2t 
C8A2; 

C8A2: 
C8A2: 
C8A5 

C8Ae 
CBA9 
C8AB 
C8AE 
C8B1 
C8B4 
CaB7 
CQBA 
C8BB 
C8BD 
C8BF 

cac2 



C8A2 



20 60 C3 
AD 16 CO 
OA 

AQ 01 
B9 FE FF 
8D 09 GO 
99 FE FF 
8D 08 
99 FE 
86 

10 EE 
90 03 
8D 09 CO 
4C 54 C3 



GO 
FF 



C8AQ 

CBC2 



92 «****]^iit4A + A*]titA****A*A*]t*4:ft*A***AihAA**)k:* 

93 * 

94 * MOVEtRO - This roiiclne transfers the rons interrupt vector into 



* both language cards 



95 
96 

97 ******k******i,**-ki^if*ie*ik*ii*it**** if ******** 

98 DiDveLrq equ * 

SETROH 

RDALTZP 

A 

H 

IROVECTtY 

SETALTZP 

IROVECT.Y 

SET3TDZP 

IROVRCT , Y 



99 
100 

101 

102 

103 MTRQLP 

104 

105 

106 

107 

log 

109 
110 
HI 
112 MIROSTD 



JSR 
LDA 
ASL 
LD¥ 
LDA 
STA 
STA 
STA 
STA 
DEY 
EPL 
BCC 
STA 
JMP 



;Rea<i ROH and WrtCe la RAM 

jWtiich language card? 
;C"1 If alcecnate card 
jMove two byces 
;Get byte frow ROM 

;3et alternate card 

: Stare It tn the RAM card 

; Set main card 



MiRQLP ;Ga do tb* second byte 

I4IR0STD ;1b the card set rtghc? 

SETALTSP [No, It wasn't 

RESETLC ;CUan up & go home 
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CaC5: 
C8C5: 
C8C5: 
C8C5: 

C8C5; 
C8C5: 
C8C5: 
C8Ce: 
C8CA: 
C8CC! 
C8CC: 
C8CF: 

C8D4; 

cecs; 

C8D&; 
C8ba: 
C8DA: 
CeDB: 

C8DE: 
C8DF: 



C8Ea 
C8E6; 
ceE9; 
C8E3 

CSEE.: 
C8EF: 

caFO 

C9F0: 
CSF3 
C8F6 

cara 

CSFB 
C8FE 
CSFF 
C8FF 



EC FF 

DO 26 

AO 00 

B9 7F 

D9 7F 

FO Z4 
48 

09 7F 

DO OL 

9a 

99 7F 

7A 

AD 13 
OA 

3D 03 

B9 00 

BO 14 

SD 02 
38 
60 

BC 95 

B9 F9 

29 OB 

la 

FO 04 

B9 FB 
38 

60 



04 



caro 

c&cc 
b 
5 

C3FS 

CSDB 



05 



06 

CO 
CO 

oa 
c 

CO 



C3FF 



CB 

BF 



BF 



This 
flag ae 



* GETBOF- 

* On ent 
XRDSER 



caFF I 



CSFf 



114 
115 
116 
117 
IIB 
119 
120 
121 
122 

123 GETBUF 
124 
125 
126 
127 
123 
129 
130 
131 

132 GBNOOVR 
133 
134 
135 
136 
L37 
133 
139 
140 
L4L 
142 * 
143 
144 
145 
146 
47 
148 
149 
150 
151 



is the serial input routine. Carry 
C Indicates chat returned data is 



XNOSBUF 



GBEMPTY 



notiacla 

acdone 

XB£)SNO 



Gets 

ry T 
CPX 

LDT 
EQU 
LDA 
CMP 
BEO 
PHA 
INC 
BIT 
BNE 
T¥A 
STA 
PLY 
LDA 
ASL 
STA 
LDA 
BCS 
STA 
SEC 
RTS 

LD¥ 
LDA 

Ann 

CLC 
BEQ 
LDA 
SEC 
equ 



a byte from 
for Serial 
ACTARUF 

XNOSBUF 
WO 

taSER^Y 

TWSER,Y 
CBEMFTY 

A 

#S7F 

GBNOOVR 

TRSER.Y 

RDRAMRD 

A 

RtlCARORAM 

THBUF,Y 

XRDStJO 

RDKAINKAM 



DEVNO,X 

SSTAT.Y 

XRDSNO 
SPATA.Y 



the buffer 4 updates pointers 
buffer Y-S80 for Keyboard buffer 

;ia aerial Input buffered? 

;Cici enRlish "NO SERIAL BUFFER'*) 

;Y"0 far serial buffer 

^Tesc for data in buffer 
;Tf ■ then no data 

; S ave c ur re n t value 
lUpdate the painter 
; Overflow 



; St ore the updated pointer 

;Get the aid value of the pointer 

;Are we In main cam 

;C=l for Aox ram 

jForce Aux ram 

;Get byte ftOffl buffer 

^Branch If we were in aux bank 

;5et back to main 

;Note C=»l 

iGet tn4eK to AC La 

jTest ACIA directly for data 

;lndlcfi.te no data 

{Branch If no datal 

;get serial input 

;iTldlcat« valid data returned- 









^ 
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l: 
l: 

L 

L 

L 

L 



C90O: 
C900: 

C90CI: 
G900: 
C9001 
C900; 
C900; 
C900! 
C9O0J 
C9O0J 
C9D0t 
C900: 
C900; 
C9D0: 
C900: 

C90Or 
C90O: 

C900i 

C900: 
C?00: 
G900j 
C900; 
C900: 
cgOD: 
C900: 
C900: 
C900J 
C900: 
C900j 
C900; 
C900: 
C900J 
C900: 
C900: 

C9D0; 

C900:A2 
C9Q2:20 
■C905:90 
C907:CA 
C908:BC 
C90B:A9 
C90D:59 
C910:29 
C912:F0 
C914;B9 
C917:9D 
C91A:10 
C91C:E0 
C9IE:B0 
C920:49 
C923!3C 
C925:70^ 
C927:10 
C9Z9:90 
C9ZB;e9 



C900 
C2 

03 C9 

FS CSFF 

85 C8 

OA 

FA BF 

□ C 

RA CSFE 

t"9 BF 

38 0^4 

E2 CfiFE 

C2 

02 G922 

40 

38 05 

26 C94D 

22 C94B 

20 C94B 

40 



153 
154 

L55 
156 
157 
159 

159 * 

160 * 

161 * 

162 * 

163 * 

164 * 

165 * 

166 * 

167 * 

168 * 

169 * 

170 * 

171 * 

172 * 

173 * 
174 
175 
176 
177 
178 
179 
ISO 
LSI 

18a 

183 

184 

185 

1B6 

1B7 

183 

IS9 * 

190 aclalnc 

191 

192 

193 

194 

195 aclatst 

196 

197 

196 

199 

20Q 

201 

202 

203 att3t2 

204 

205 

206 alport2 

207 

208 

209 

210 



This routine wlLi determine if Che source of 
Is ftiEher of Che built In ACIAs, If netthec port 
generaEed the interrupt^ or che Interrupt was due 
to a transmit hgffey empty, protocol converter, oi: 
'unbuffered' receiver full» the carry la set Indi- 
cating an externally serviced LnterrupC. 

If the InC&rrtipt source was keyboard, 'buffered' 
aerial Input ^ az the DCD, th* interrupt Is serviced 
and the carry is cU&red indicating interrupt was 
aecvlced. (QCD handshake replaces CTS,) 

Locatton "ACIASyF" specifies which (If either) re- 

* cetver data Is buffeted. For port 1 it must contain 

* $C1, for pott 2 a SC2. Any other values are cause 

* interrupts to pass to external (RAM based) routines. 

* Location "TYPHED" Specifies whether Keyboard in- 

* pyt should be buffered, Ignorad, or proceRSed by 

* RAM based routines. If hit 7-1 and bit 6=-0, key- 

* board data is placed In the type-ahead buffet. If 

* bit 6 Is set the incerrupt is cleared^ but tsiust 

* be recognl^Ked and! serviced by a RAM routine. If 

* both bits " Oj the Interrupt is Beryiced, but the 

* keyboard data is Ignored, 

* While using type-flhead. Open-Apple CTRL-X will 

* flush the buffer. No other code Is recoKnlzed, 

* IF the source Was an ACIA that has the transmit 
■ interrupt enabled » Che arlglnal value of the ACIAb 

* status reglatets is preserved. Automatic serial Input 

* buffering is not serviced from a port 3:5 configured, 

* InCetruptH originating frora the prococol converter or 

* keyboard (RAM serviced) do not Inhibit serial buffering 

* and are passed thru. The RAM aervice routine can cec- 

* ognlze the Interrupt source by a ! State in bit 6 of 

* the ACIAs status register. The RAH service routine must 

* cause the clearing of DSR fblt 6) AND make a second ac- 

* cese to the status register before returnln^^ 



equ 
Idx 

]6r 
bcc 
dex 
Idy 

Ids 

eor 

and 
heq 
Ida 

sta 
bpl 

cpx 
be a 
eor 

bit 

bV9 

bpl 

bcc 

bit 



i^< com slot 

aciatgt 

acdone 

devno.x 

Scorad ,y 

flSoc 

notacla 
astat^y 
a9cat,x 

notacla 

^<coDelot 

alport2 

??$4Q 

extint , X 
aipasR 
aleat It 

aieattt 

#$40 



jTest port 2 first 

; Check for interrupt 

; Return If Interrupt done 

;Try port 1 
; Get Inrieir for acla 
; If xmlt Ints enabled pass to user 
;Check if D<3>, D<2> - Ot 

;U«er better tak« Itl 
jCet status 
iSatfo it away 
;No interrupt 
;C=1 If com port 

^Invert DSR I F porcl 

;Is DSR enabled? 

;1fesj user wants It 

;No, eat It 

;Yes but I don't want it for port L 

J Is DSR 1? 
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C92D:F0 


IE 


C94D 


211 




beq 


ai.aa.AA 


C92F: 






212 


* It's a 


(ceyhoacd Interrupt 


G92FiAD 


00 


GO 


213 




Ida 


kbd 


C932:A0 


60 




214 




Idy 


#.$B0 


G934;20 


67 


G9 


215 




Jar 


putbuf 


C937iC9 


9fl 




216 




cmp 


i^S^a 


C939:D0 


08 


C9i3 


217 




bne 


al no fish 


G93B:AD 


62 


GO 


218 




Ida 


butnl 


C93E;IQ 


Q3 


C?43 


219 




bpl 


^inof leb 


C940!20 


IB 


CB 


220 




.lar 


flush 


C943 : AD 


10 


CO 


221 


alnof ish 


ida 


kbdgtrb 


G9A6: 






222 


* $A0 $BC 


table 


needed by aer 


CS'ie: 




ooci 


223 


Bltdmy 


equ 


<seralat 


G946! 




c&es 


22i 


deVTio 


Equ 


*-3ltdiiy 


G946 ; AO 


BO 




225 




Idy 


es^Q 


C94e!B9 


F5 


BE 


226 




Ida 


sstat tY 


C94E:29 


BF 




227 


aieatlt 


and 


flSBF 


G94I>:0A 






228 


alpaag 


eal 


^ 


C?4E:0A 






229 




asl 


A 


C94F:.25 


20 




230 




and 


#520 


C95l:F0 


35 


C988 


231 




beq 


acladone 


C953:B9 


FA 


BF 


232 




Ida 


scoEnd, y 


eg 56 : 49 


01 




233 




eor 


iti 


C958:29 


03 




2 34 




and 


#2 


C95A:1}0 


2C 


C9Be 


235 




bne 


acladone 


C95C:8A 






236 




txa 




C9 5D:4D 


FF 


04 


237 




eoT 


aclsbuf 


C960:D0 


9C 


CSFE 


238 




bne 


notacla 


C962:&9 


F8 


3F 


2 39 




Ida 


sdata^y 


G9&5:A0 


□ 




240 




Idy 


^0 


■G967: 




C967 


241 


putbuf 


equ 


lb 


C%7:DA 






242 




phx 




C96a:4S 






2i3 




pha 




C9&9:B9 


7F 


05 


244 




Ida 


tw9er,y 


C96C;AA 






245 




tax 




C56D:1A 






24fi 




Inc 


A 


C96E:S9 


7F 




247 




bit 


^$7F 


C97a:D0 


01 


C973 


248 




bne 


pbok 


C972:9e 






249 




tya 




C973:Oe 






2 50 


pbok 


php 




C974:D9 


7F 


0^ 


251 




cmp 


tEser.y 


C977:FD 


03 


C97C 


253 




beq 


pbfull 


C^79:99 


7F 


05 


2 53 




Bta 


iiwaer,y 


C97C:2B 






254 


pbfull 


pip 




C^7D:68 






255 




pla 




C97E:8D 


05 


CO 


256 




BC» 


urcardraDi 


C98I:9D 


00 


08 


257 




Bta 


Chbuf ,x 


C984:aD 


04 


CO 


258 




eta 


wrmJiilnraiii 


G987:FA 






259 




Plx 




G98B;60 






260 


acladone 


cts 




C9a9;e3 


BB 


flB 


2&2 


IRQTBLE 


DFB 


>LCBAKK2,>LCB 


C98C:05 


03 


55 


263 




DFB 


>WRGARDRAM, >R 



;rf notf skip It 

^Get the key 

J Put it in the buffer 
;le it e *x? 

;And Che closed apple? 

; Flush the buffer 
; Clear the keyboard 
la I firmVaTe 



; Res tore y 

;Read status to clear Lnt 
J Clear the DSR bit 
;Shlft DSR Into C 

; la the receiver full? 
lit not, we're done 

;Are receive interrupt b enabled? 
jCheck for D(:i>,D<0> = 01 

; If not I were done 
;ls this acia buffered? 

;The user better handle it E 
:It'B mine 



;G«c buffer pointer 
;Ssve It for later 
; Sump it to next free byte 
; Overflow? 

;Urap pointer 
;5avQ DSR status 
;Buffer full? 

;Save the new pointer 

;Cet the data 
; It goes ro aux rant 



LLm 









y^ 
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1 



L 

l: 
l: 
l: 

E 

l: 

l: 
l: 

E 



C98F 
C98F 
C98F 
C9eF 
C9eF 

c?eF 
c9eF 

C9eF 



C9BF:Z0 AD C9 
C992:10 I'i 

C994:90 DA 
C996:5A 
C997!A0' SO 
C599;20 CC 
C9?C:7A 
0990:09 00 
C99F;60 



266 * The following two routines are for reading key- 

267 * board and serial input from buffers or directly, 
Z6S * Type-ahead buffering only occurs for non auto-- 

269 * repeat keypresses. When a key Is pressed for 

270 * auCO-repeac the buffer Is first emptied, then the 

271 * repeated characters ar* returned, 

272 * The minus flag ia uaed to Indicate If a keystroke 

273 * la being returned. 

274 * 



C3kS 

C9A0 



ca 



276 KRDKBD 

277 

27a 

279 

280 

281 

232 

233 

284 



JSR 
BPL 
BCC 

PHY 
LDY 
JSR 
PLY 
□ EiA 
RTS 



XBlTtbD 

XNOKEY 

XRKBDl 

GETEUF 



C9A0:AD 00 GO 286 XRKBDl 

C9A3:lO KA C98F 287 

C9A5j8D 10 CO 288 

C9Aa:60 289 XNOKEY 



LDA KRD 

BPL XRDKBD 

STA KBDSTRB 
RTS 



C9A9: 000 L 
C9AA;4C F6 CI 

C9AD:2C FA 05 

C9B0:L0 10 C9CZ 

C9B2:3e 

C9B3:08 

C9B4:4B 

C9B5:AD FF 06 

C9Be:CD FF 05 

C9BB:F0 03 C9C0 

C9BD:6B 

C9EE1ZB 

C9C0: 
C9CO:68 

C9Cl:2e 
C9C2:2C DO CO 
C9C5; ta 
C9'C6:60 
C9C7: 



291 
292 

294 XBLTKBD 

295 

296 

297 

298 

299 

300 

301 

302 

301 

30A 

305 * 

306 XEKBl 
307 

308 XBhlQ2 
30* 
liO 
26 



5C9AA-*^SOO 
p lurice 

TYPHED 
XBKB2 



TRKEY 
TWKEY 
ICBKQl 



J flip 

BIT 

BPL 
SEC 
PHP 
PJIA. 
LDA 
CHP 
QEO 
FLA 
PLP 



?LA 

PLP 

BIT KBD 

CLC 

RTS 

tHCLUDE COMMAND 



;l9 keybq#rd Input reisdy? 

;Hranch If not * 

;Branch If direct KBD Input. 

;Save V 

;y=S80 for keyboard buffer 

;Get data from buffer 

;3et minus flag 



;teEt keyboard directly 

; loop If buffered since test. 

; Clear keyboard strobe. 

iMinua flag Indicates valid character 



iPsHcal 1.0 entry point 

jThis E&utine replaces "bit kbd" insrrucs 
[ so as to function *;lch type-ahead, 
^antlclpste data in buffer is ready 
Lsave carry and minus flags 
;pTeserv« accumulator 

; is there data td be read? 
ibranch if type-ahead buffer empty 



jCarry and minus flag already set. 



:; res tore ACC and Status 
;test KED Directly 
; Indicate direct test 

1 Serial flmiware command processor 
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G9C7: 
G9C7: 
C5C7:66 
C9C8:&6 

C9C9:66 
C9CA; 5C 
C9CB:5C 

C9CC:7C 
C9CD;78 

C9GE;77 
C9CF:C3 
C9DOtB4 

0901 ;9a 

C9D2;C5 

C9a3:54 

C9D4;7F 

C9D9ieD 

C90E; 

C9DE:49 

C9E2:f]D 

C9E3:42 

C9Ep.:4a 

C9eC:3C 

C9EF!30 

C9Fi:BC 

C9F4:F0 

C9F6:5D 

C9F9:0A 

C9FA;D0 

C9FCtAC 

C9FF:&C 

CA02:A0 

CAO7:80 

CA05:5a 

CA0A;68 

CADB:6a 

CAOC: 

CAOC i BC 

CA0Ft29 

CA U ; DA 

CA12:A2 

CAl A : DD 

CAWsFO 

CA19!CA 

CAlAilO 

CAl C : FA 

CAl D :6a 

CAlE:4e 

GALF:29 

CAZlrC9 

CA23:BO 

CA25t9D 

CA28:49 

CA2A!C9 

CA2C!B0 

CA2E:A0 

CA3a:6D 



C9C7 



BF UP 7? 

00 40 on 

C9DE 
IB AC 4E 

44 50 51 

B3 03 

IB CAOC 

38 06 

13 CA09 

3a 06 

OD CA09 

FB 07 

79 06 

BF 

FB 07 

2D CA3& 



CAOC 

85 C9 
SF 

oc 

34 CA4D 



F8 



CA14 



7F 

20 

03 CAZe 

38 05 

30 
OA 
OE CA3C 

DA 
7F 04 



4 cnidtable 

5 

6 

7 

e 
9 

10 

11 

12 
13 
14 
15 
16 
17 
13 mask I 

19 taaskl 

20 cmdlist 
21 

22 

23 

24 c omDand 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 nocnid 

38 

39 

40 Incmd 

41 

42 

43 

44 

45 cmdloop 

46 

47 

4a 

49 
50 
51 
52 

93 

5 5 cmd z2 

56 cKdtg 

57 

58 

59 

60 dlgloop 



MSB 

equ 
dfb 

dfb 

dfb 

dfb 
dfb 
dfb 
dfb 
dfb 
dfb 
dfb 
dfb 
dfb 
dfb 
dfb 
dfb 
equ 

BSCl 

dfb 
aac 
pha 
bit 
bnt 
Idy 
beq 
ear 
asl 
bne 
Idy 
sty 
Idy 
sty 
bra 
sec 
pla 
rts 
equ 
Idy 
and 
plut 
Ldx 
crap 
bet) 
d«x 
bpl 
plx 
pla 
pha 
and 
emp 
be 3 
sta 
eor 
ccnp 
bcs 
Idy 
ade 



OFF 
* 

>cnidl-': 
>ciBdJc-l 

>ClIldl-l 

>ciiidn--l 

>2ndcr-I 

>cnidb"l 

>cnidd-l 

>c™dp-l 

>cndq-'l 

>c8adr-l 

>crads^l 

>cmdt-l 

>CilidE-i 

&7F,$BF,$BF,S7FtSFF 

sao,$oo,$Ao,,soo^soo 



"IKLM"' 

"'BDP0RST2" 

sermode^x 

Incmd 

eschar, X 

flQcmd 

e3thar,K 

A 

no cmd 

cursor 

oldcur 

flcmdcur 

cursor 

cominit 



devnc ^n 

frS5F 

*12 

ciDdliat,x 
tnif Qund 

end loop 



lf$7F 
#$20 
ckdlg 
QBchar,x 

*$30 
ftSOA 
cdene 

ftw 

number 



jCarrlage return 

jCb*ck for tomniand to firmware 
; Already in cominaild? 
jif so, go do It 
; If eschar ^ ignore CDiwiiandS 

lis it the commaTld cKar? 
; Ig-norc hlRh bit 

; Save the cursor 

; Set cOTiaiiand cursor 



;Mark ehar tioc handled 

^Restore char 

jCorTEfflanid mode 

;Get Index for ACIA 

;Ignore hi bit; just upshift iQwercase 

;Save slot 
iCheck 13 cannnands 

;RlK;hl: cbar? 



didn't find it 



;if Cher is cntl char 

; it can be Che new corad chat 

;bcanch if not cntl cheraeter 

; Save conid char, drop thru ckdis td cdone 

; Is It a number? 

;Tf eo, branch 

;A = A + 10 * current nunber 
;C=0 on first entry 



i 

J 

J 



fe- 



ifaN 



iii 
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1!^ 

X 

J 



L 

l: 
l: 
l! 
l: 



CA33:aa 






61 




dey 




CA34 : DO 


FA 


CA30 


62 




bne 


dlgloop 


CA36 : 8D 


7F 


04 


63 


conlnlc 


sta 


niinber 


GA39:3a 






6A 




sec 




CA3A : aO 


07 


GA43 


65 




bra 


cnHet 


CA3C:ie 






66 


cdone 


cic 




CA3D:AD 


79 


06 


67 




Ida 


oldcur 


CAAO^SD. 


FB 


07 


6B 




sta 


cursor 


CA43:08 






69 


CFDEet 


php 




CA44:1E 


B8 


CI 3 


70 




S5l 


sermode ^x 


CAA7:28 






71 




pip 




CA43:7E 


B3 


03 


72 




ror 


seriHode jX 


CA4B:6e 






73 




pla 




CA4C:60 






74 




rts 




CA4P:A^ 


CA 




76 


Cmf 0<utl4 


Ida 


#<tmdcr 


CA4F:i3 






77 




pha 




CA50IBD 


G7 


C9 


7a 




Ida 


cmdLable ^x 


CA53:4a 






79 




pha 




CA54:&0 






80 




rts 




CAS 5: FA 






82 


cuddz 


plx 




CA56:9E 


BS 


Oi 


33 




stz 


pudth.x 


CA59iA9 


00 




a4 




Ida 


rfo 


CA5B:aO 


c« 


CA2 5 


85 




bra 


CmA^l 


CA5&: 




CA5D 


8? 


cmdcr 


aqu 


it 


CA515I 




CA5D 


88 


cndn 


equ 


* 


CA5D;7A 






B9 




ply 




CASE: AD 


7F 


Qi 


90 




Ida 


number 


CA6i:F0 


05 


CA68 


91 




betf 


Eirodl2 


GA63:99 


B& 


Oi 


92 




SCa 


pwdth,y 


CA6&:F0 






93 




dfb 


SFO 


CA67: 




CA67 


94 


cmdl 


equ 


* 


CA67i 




CA67 


95 


ciiidk 


equ 


* 


CA67: 




CA67 


96 


cradl 


equ 


* 


CA67i7A 






97 




ply 




CA6S:B9 


B8 


Oft 


9B 


Cindl2 


Ida 


flags, y 


CA6B:3D 


04 


eg 


99 




and 


na^kl ,x 


CA6E:1D 


D9 


C9 


100 




ora 


naakZ, }f 


CA7]:99 


BS 


06 


101 




Bta 


f laga, >- 


CA74:gS 






102 




tya 




CA7 5:AA 






103 




tax 




CA76!eo 


CA 


CA3C 


104 


cdone 2 


bra 


cdofle 


CA7B:e8 






106 


cmdp 


dey 




CA79:A9 


IF 




107 


cudd 


Ida 


#SLF 


CA7B:38 






IDB 




S>^<! 




CA7C:90 






109 




dfb 


$90 


CA7D:A9 


FO 




110 


CDdb 


Ida 


#$F0 


CA7F:IB 






ILl 




cle 




CA80:39 


FB 


BF 


112 




and 


acTttl jV 



;Mark in comnaTid mode 

;nut: of command ao'de 

;Reatore the cursor 



jset command mode according to carry 

jleavea carry clear 
J character bandied 
;because carry clear,.. 



;do JMP via RTS 



;Go to It 



jZero escape cbaractet 

jAtld the width 



;Get number Inputted 

jUon't change printer width if 

; Update printer width 

; BEQ Dpcade to skip next byte 



;Hask off hit we'll change 
; Change it 
;Back it goes 
:Put slot back in k 



jGood bye 



;Hake y point to cOnuiand reg 
;Hask off high three bits 

jC»l ra^ana high 3 blcs 
;BCC opcpds to eklp next byt@ 
;Mask off lower i bits FO - BME 

^FO ulil skip chle if cffidp cr ciindd 
{Mask off bits being c!hang€d 
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CA8fi:FA 
CA87:ACi 7F 04 

CA8A:2* OF 
CA0C:9O 05 
CASE : OA 
CASFrOA 
CA90;0A 
CA^llOA 
CA92:QA 
CA93J0D F8 Ob 
CA96 i Ce 
CA&7S80 17 



CA93 



CAflO 



in 


sca 


temp 


114 


plx 




115 


Ida 


nuoibe r 


U6 


and 


#SOF 


117 


bcc 


noshl f L 


iia 


asl 


A 


tl9 


B9l 


^ 


1 20 


aal 


A 


121 


del 


A 


122 


asl 


^ 


123 noshift 


ora 


temp 


124 


Iny 




125 


bra 


cmdp2 



;Save it 

^ G« t in pute d ntimbe r 

jOnly lower nibble valid 

ilf C"l shift to uppet 3 bits 



[Get the rest of the bite 

;Pat thera In the ACIA 

;tncrement puts em away where rhey go. 



J 

urn 

J 



^^ 



CA99:B9 


i-\ 


BF 


127 


CTIlds 


Ida 


scomd^y 


; Transmit a break 


CA^CsiS 






129 




pha 




;Sav>p current ACIA State 


CA9D:Q9 


OC 




12 9 




ora 


#SOC 


;Do the braek 


GA^F^g^ 


FA 


BF 


no 




sta 


scnnd^y 




CAAZift^ 


E9 




Ul 




Ida 


fl233 


;For 233 m^. 


CAA4tA2 


53 




nz 


mSwalt 


Idx 


flS3 


;Ualt 1 IBS 


CAAes^iS 






L33 


[QSlOOp 


pha 




;(Cl2*82) + U>*2 + 3-10OOus 


CAA7:63 






134 




pla 






CAASlCA 






135 




dex 






CAA9;D0 


FB 


CAA6 


136 




bne 


msloop 




CAAB:3A 






137 




dec 


a 




CAAClDO 


F6 


CAA^ 


13a 




bne 


mswalt 




GAAE:6S 






139 




pla 






GAAP : FA 






UO 




plx 






CAB0:99 


FA 


EF 


Ul 


cndp2 


sta 


acomdty 




CAB3 : 80 


CI 


CA76 


U2 




bra 


cdoaeZ 





^ 

^ 
^ 



^ 

K^ 



CAB5:95 


F9 


BF 


L>:44 


codr 


At a 


ssnat , y 


CABBlAD 


7B 


06 


145 




Ida 


vfactv 


CABBsOA 






14& 




ael 


A 


CABC:20 


23 


CE 


147 




Je^ 


sethooks 


CABF;90 


03 


CAC4 


148 




bcc 


Cffldq 


CACL:20 


4D 


CE 


149 




jsr 


zzqul t 


CACA:ia 






150 


cmdq 


clc 




CAC5:&r) 






151 




dfh 


SBO 


CAC&:33 






15? 


cmdt 


S^Q 




GAC7:FA 






153 




plx 




CAC8:20 


CD 


CA 


154 




Jsr 


Ret tenn 


CACH:BO 


A9 


CA76 


155 




bra 


c done 2 


CACDlBD 


B8 


03 


156 


Bett€ rra 


Ida 


seriflode^x 


CADa:B9 


40 




157 




bit 


ff$40 


GAD2 : 90 


12 


CAE6 


159 




bcc 


stclr 


CAD4 ; DO 


20 


CAF6 


159 




bne 


B t was ok 


CAD6:E4 


39 




16D 




cpx 


kawh 


CAD8;D0 


47 


CB21 


161 




bne 


strts 


CADA:09 


40 




162 




ora 


#&40 


CADC : AC 


79 


06 


163 




Idy 


oldcur 


CADF : 8C 


7A 


06 


164 




Hty 


oldcur2 


CAR2!A0 


DF 




165 




Idy 


ft terractir 


CAEii:BO 


07 


CAT^D 


166 




bra 


stset 



; Reset the ACIA 

{Check if video firmware active 

;SaTe It In C 

; assume video f Irmwate active 

; branch if good guesser . ■ - 

; Reset the hooks 

;Qult terminal mode 
;BCS to skip nest byte 

ilnto terminal mode 

;Hecover X 



;Cet terra Lnal mode status 

;Z=1 if not In tentiinal raode 

jUraneh if clearing tetmlnal mode 

;Was already set 

jAre we in the input hOOkS 

;lieaves C=l if = 

;S€C tern node bit 

; Save yhi^t was in oldcur 

;Cet new cursor value 



^^ 



)^ 



1661 
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L 

l: 
l: 

l: 
C 

t 



CAE6:F0 


OK 


CAF6 


167 


scclr 


b€q 


sxwas^ok 


CAES!29 


BF 




16B 




and 


tfSBF 


CAEAjAC 


7A 


0& 


169 




Idy 


oldcur2 


CAEDi9D 


BB 


03 


170 


St set 


3ta 


seriEode ,x 


CAF0:8C 


79 


06 


171 




gty 


□Idcur 


CAF3:flC 


FB 


07 


5 72 




sty 


cursor 


CAF6:BC 


85 


ca 


173 


stwasok 


Idy 


devnOjX 


CAF9:58 






174 




ell 




CAFA:OS 






175 




php 




CAFB:78 






176 




ael 




CAFC:B9 


FA 


BF 


177 




Ida 


Scomd ,y 


CAFF:09 


02 




178 




!3ra 


(J $2 


CB0i:9a 


02 


CB05 


179 




bcc 


cindt2 


CB03J29 


FD 




180 




and 


ffSFQ 


GB05J99 


FA 


BF 


181 


CTndC2 


sta 


9Co™d,y 


CB08:A9 


00 




L82 




Ida 


ffO 


CB0A;6A 






183 




tor 


a 


CBQB:dD 


FA 


05 


1S4 




ara 


typhed 


GB0E:10 


07 


CB17 


185 




bpl 


cmdtl 


CB10:9C 


7F 


05 


186 




stz 


twaer 


CBHj^C 


7F 


06 


187 




Stz 


trser 


CB16:8A 






i8e 




txa 




CB17:SD 


FF 


GU 


189 


ciiidt3 


stqi 


aclabuf 


CBU!2a 






190 




pip 




CB1B:SE 


FF 


05 


191 


flush 


stx 


Ewkey 


CBlE^^E 


FF 


06 


192 




StK 


trkey 


CB2l:6[) 






193 


strts 


rts 




C&22t 




0002 


19^ 




ds 


$CB24-*.SQ0 


CEa4tE8 






195 


zanm2 


IriK 




CB25;4C 


t'B 


C7 


196 




jmp 


zz,Timl 


CB2e:9E 


OB 


UO 50 


197 


coffltbl 


dfb 


S9E,SOB,3iO 


CB30: 






27 




INCLUDE SCROLLING 



; Branch If already clear 
? Clear the bit 
;Ee&tor^ Che cursor 

^ Save cursor to be featored aft*r command 



;uan.t to leave with Interrupts active 
;buc off while we twtttle bits 

jdlSfihle receiver InCertupCS if 
; not In terminal raode 
jifinahie when In tenolTnal moiSe 

Jaet kbd interrupts according to t-mode 

;branch If leaving tennlnal mode 
; and set buf . . . 

iuse )c to enable serial buffering 

; restore carry, enable incerrupcs. 
tFlush the type ahead buffer 



,S5D,S16,SOB,SD1,$00 

jMore Video stuff @$C330 
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CE30I 

CB30: 



CB30! 
CB30: 
C630; 
CB30i 

CB31: 
CB33.: 
CB35: 
CB35: 
CB36: 
CB3S: 
CB3A: 
CB3D: 
CB3F; 
CB42J 
CB43! 
CBii: 
CBA5: 
CB47r 
CB43: 
CB49: 
CBiBi 
CB4E: 
CB4F; 
CB51! 
CB52: 
CB54E 
CB56: 
Cfl57: 
CB5A: 
CB5D: 
CB5E! 
CB6C: 
CB62! 
CB64: 
GB&6: 
CB67: 
CB67: 
CB6A: 
CB6D1 
CB6Q: 
CB6F; 
CB7J: 
CB7 3: 

ca7S! 

CB7 5; 
CB78: 
CB7A: 
CB7C: 
CB7E: 
CB80: 

CB83; 
CB8A; 
C;bB6: 
CBB8: 



DA 

A2 GO 

eo 03 

DA 
A2 01 

A^ 21 

3c ir 

ID IB 
&^ 01 
98 
4A 
AB 

A5 20 
^\ 
B8 

90 03 
2C Cl 
2A 

45 2i 
4A 

70 03 
BO 01 
SB 

Be FB 
AD IF 
OB 

A5 22 
EO 00 
DO 03 
A5 23 
3A 

8D 7B 
20 2i 

A5 28 

&5 2A 

A5 29 

35 2B 

AD 73 
&} 00 
DO 07 
;C5 22 
,F0 39 
3A 

;aO 05 
LA 

;C^ 23 
:B0 31 



CB38 



CO 



CB57 



CO 



CB*e 



CB 



CB57 
GB57 



05 
GO 



CB67 



05 
FC 



05 



CBe3 

CBB9 

case 



3 * 

4 * SCROLL! 

5 * on the 

6 * or odd 

7 * wiiidowg 

a * 

9 SCROLLDN 
LO 
II 

12 * 

t3 SCHOLLUr 

li 

15 SCKOLLTT 

16 

17 

IB 

19 

ZO 

21 

22 

23 

24 

25 

26 

27 CHURT 

28 

29 

30 

3i 

32 

33 GETST 

3A 

35 

36 

37 

3a 

39 
40 

41 * 

42 SETDBAS 
63 

44 * 

45 SCRLIN 
46 



47 
48 

49 
50 
51 
52 
S3 
54 
55 
56 
57 
53 
59 
60 



SEIUP2 



T sero 
value 

down 

PHX 
LDX 
BRA 

PH){ 
LDX 
IjDY 
BIT 
BPL 
STA 
lYA 
LSR 
TAY 
LDA 
LSR 
C1.V 
BGG 
BIT 
ROL 
EOR 
LSR 
BVS 
BCS 
DEY 
STY 
LDA 
PHF 
LDA 
CPX 
BNE 
LDA 
DKC 

STA 
JSR 

LDA 

STA 
LDA 
STA 

LDA 

CPX 
BNE 
CMP 
BEO 
DEC 
BRA 
INC 
CMP 
BCS 



lis the screen sicher up or down, depending 
of Xp Tt Bcrolls wlthlTJ wtndoHs wiLh even 
for both 40 and 80 coiiarans. It can scroll 
to 1 chatatters wide. 



#0 
SCROLL IT 



H 
WNOWDTH 

RoaovtD 

{iETST 
SETBOCOt 

A 

HNDLFT 

A 

CHKRT 
SEVl 

A 

WNDWDTH 

A 

GETST 

GETST 

TEMPY 
R.D60VID 

WRDTOP 
#0 

SETDBAS 
WNDBTH 

A 

TEMPA 
VTABZ 

BA3L 

BAS2L 
BASH 

BAS2H 

TEMPA 

SETUP 2 

WNDTQP 

scaL3 

A 

3ETSRC 
A 

UNDBTM 
SCRL3 



save X 
dtreetion = down 

do scroll 

save X 

direction - up 

get width of screen window 

In 40 or 30 coluinns? 

■>40p deterraine starting line 

make sure this Is enabled 

get WWDWDTH for test 

divide by 2 for BO column index 

and gave 

test oddity of right edge 

by rotating low bit Into carry 

V-Q if left edge even 

->check right edge 

V-1 If left edge odd 

reatore HSDLFI 

get oddity of right edge 

C"l if right edge even 

Lf odd left, don't DRY 

if even right, don^t DEY 

if right edge odd , need one less 

save window width 

N=l If 80 columns 

save N,Z,V 

assume SCCOll from top 

up or down? 

down^ start scrolling at bottom 
really nood one less 

save current line 

calculate base with window tfLdth 

current Line is destination 



; get curc^nc line 

; going up? 

^>up, inc current line 

;down. Reached tOpi yet? 
lyes! clear top line, exit 
;no, go up a line 

;set source fOT scroll 
;Lip, inc current line 

;Ht bottom yet? 

iyes! cleat bottom line, exit 



^ 

^ 
^ 

d 



a. 
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c 



cBaa:aD 


7& 


05 


61 


SETSRC 


STA 


TEMPA 


; save neu curreTit: line 


CBSBiXD 


24 


¥C 


&2 




JSE 


VTA BE 


;get base for new current line 


CBBE:AG 


FS 


05 


63 




LDK 


TRMPY 


J get width for scroll 


CB91:2a 






64 




PLP 




;get statue for scroll 


CB92:0S 






55 




PHF 




;N=t if SO columns 


CB93:10 


IF 


CBB4 


66 




BPL 


SKPRT 


;=>only do 40 colutitnB 


CB95SAD 


55 


CO 


67 




LDA 


txtpa£;e2 


[scroll aux page first (even byces) 


Gfl9e:9& 






68 




TYA 




;test Y 


CB99:FD 


07 


CBA2 


65 




BEQ 


SCRLFT 


;lf Y=Op only scroll one byte 


CB9a:Dl 


2a 




70 


SCRLEV^K 


LDA 


(BASL),¥ 




CB9D:91 


2A 




1\ 




STA 


UaS2L),Y 




CB9F:a3 






72 




DEV 






CBAO:DO 


F5 


CE9B 


73 




BNE 


SCRLKVEN 


;dD all but last even byte 


CEA2:70 


Oi 


CSAB 


74 


SCRLFT 


BVS 


SKPLFT 


jodd lett edge, skip this byte 


CBA4:Bl 


26 




75 




LDA 


<&ASL>,¥ 




CBA6 : 9 1 


Ik 




76 




STA 


(BAS2L),Y 




CBAS:AD 


54 


CO 


77 


SKPLFT 


LDA 


TXT PAGE 1 


;nov do main page (odd bytes) 


CBABtAC 


F8 


05 


78 




Ui-i 


TEhfPY 


; restore width 


CBi^rBO 


04 


CHB4 


79 




BCS 


SKPRT 


seven right edge, skip Lhia byce 


caflOiBi 


28 




ao 


SCRliODO 


LDA 


(BASL>,¥ 




CBB2:91 


2A 




91 




STA 


CBAS2L),Y 




CBB^I&S 






B2 


SK^PEtT 


DEY 






CBB5:in 


F9 


CBBQ 


ai 




BFL 


SCRLODD 




CBB7:B0' 


B4 


C96D 


84 




BRA 


SCRLlK 


jscroll neKt line 


CaB9: 






es 


k 








CBB9:20 


AO 


FC 


86 


SCRL3 


JSR 


CtRLlN 


I clear current line 


CBBC ! 20 


22 


FC 


87 




JSR 


VTAB 


;Testor« original cursar line 


CBBF:2a 






83 




PL? 




*, pull 3tacu.a eif E stack 


CBCO ! FA 






S9 




PLX 




ireatoue X 


CBCl : 6Q 






90 


SEVl 


RIS 




; done ! I ! 
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CBC2: 




92 


* 








CBC2: 




93 


* DOCLR 


19 call&d hj CLREOL. 


It decides whether 


CaC2: 




9^ 


* to do 


n {quick) 40 ot SO CO 


ilumn clear to end of line. 


CaC2r 




95 


* 








CHC2:ZC If 


CO 


96 


DOCLR 


BIT 


RD80V1D 


;^0 or SO cDlumn clear? 


CaC5:30 13 


CBDA 


97 




BMT 


CLRBO 


;->clear SO columns 


CBC7:91 ?S 




9a 


CLR40 


STA 


{BASmY 




CBC9rGB 




99 




INY 






CaCA:Ci 21 




lOQ 




CPY 


tfNDWDTU 




C9CC:90 F9 


CBC7 


101 




B.CC 


CLR40 




CBCEJ60 




102 




RTS 






CBCF; 




103 


A 








CBCPlDA 




10^1 


CLRHALF 


PHX 




jclear right half of acteen 


CBD0:A2 DS 




105 




LDK 


ffSDS 


;for SCRN4B 


CBD2:A0 lA 




106 




LDY 


frzo 




CflD4:A5 32 




107 




LDA 


IhJVFl-G 




CBD6:29 AO 




108 




AND 


tf^AQ 




CBDSiBO 17 


CBFl 


109 




BRA 


CLR2 


;»>juiiip Into middle 


CBM: 




110 


* 








CBDA:nA 




ni 


CLRBO 


PHX 




jpreeerve X 


CBDB : ia 




112 




PHA 




;and blank 


CBDC:9a 




in 




TYA 




jget count for CH 


CBDDi'^+B 




114 




PHA 




;aave for left edge ch«ck 


CEDE: 38 




115 




SEC 




JCOunt-WNDWDTH-y-l 


CBDF:K5 21 




116 




SBC 


WNDUDTH 




CBEltAA 




117 




TAX 




;aave CH counter 


CBE2!9a 




na 




TYA 




;dtu CH by 2 for half pages 


CBE3:iA 




119 




LSR 


A 




CBEA : AS 




120 




TAY 






CEJ [15:68 




121 




PLA 




;Testore original CH 


CEE&:45 20 




122 




EOR 


WNDLFT 


;Sec scarttng page 


CBES:6A 




123 




ROR 


A 




CBE?:Bn 03 


CBEE 


124 




ECS 


CLRO 




CBEBjIO 01 


CBEE 


125 




BPL 


CLRO 




CBEDiCe 




126 




TNT 




jiff WNDLFT odd, starting b 


CBEE:68 




127 


GLRO 


PLA 




;get blankity blank 


CBEF':Ba QB 


CBFC 


I2fl 




BCS 


CLRl 


IStartlng pa^e ie I (dafaul 


CBF1;2C 55 


CO 


129 


CLRZ 


BIT 


TXTPAGE2 


jelse Ao pafie 2 


CBF4:91 28 




\-iG 




STA 


(RASL>»Y 




CBf6:2C 54 


CO 


131 




Bit 


TXTPAGEl 


; now do page 1 


CBF9:E& 




132 




INX 






CBFA:FO 06 


ceo 2 


133 




BEQ 


€Lft3 


jail done 


C&FC;9l 2B 




Hi 


CLRl 


STA 


CbasD.y 




CBFE:C8 




135 




INT 




; forward 2 cotumns 


CBFFsES 




136 




I NX 




-nexc CH 


CCO0;DO EF 


C3FI 


137 




BfJE 


CLR2 


; not done yet 


CC02:FA 




13B 


CLR3 


PLX 




-restore X 


CC03:60 




139 




RTS 




;and exit 


CC04: 




140 


* 








CC04:9C FA 


05 


141 


CLRPORT 


5TZ 


TYPHRD 


; disable typeahcad 


CC07:9C F9 


05 


142 




STZ 


EXT INT2 


iand eKternal interrupts 


CCOA : 60 




14^ 




RTS 










d 



d 
d 



170! 
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BUi 

J 
"J 



L 

l: 
l: 
l: 



CCOBi 

CCQB: 

CCOB : 

GCOB; 

CCOB: 

CCOH: 

CCOBt 

CCOB! 

CCOB: 

CCOB: AD 

CCGE:29 

CCL0;D0 

CC12: 

CC12:2[) 

CCl6:i9 

CCIB:20 

CClB:6a 

CC1C:60 

CCID! 

CCID: 

CCID! 

CCID; 

CCID; 

CCID: 

CClD: 

CCID:^^ 

CCIE:20 

CC21:AD 

CC2^:10 

CC26:8D 

CC29:98 

CC2iM^5 

CC2C!6A 

CCZD:BO 

CC2F!AD 

CC32:Gfl 

CC33!9e 

CCMi-AA 

CC3S:A3 

CC36:B1 

CC3B:8D 

CC3B:80 

CC3D:BL 

CC3P:2C 

CCAZ:10 

CCiicCQ 

CC46:BO 

CC48t09 

CC4A:7A 

CC4Bf&0 

CC4C: 

CC4C: 

CC4C: 

CCAC: 

CC4C: 

CC4C: 



FB 04 

10 

OA CCIC 
CC12 

ID CC 



S2 C3 



9D CC 
IF CO 

L7 CC3D 
01 CO 

20 

04 CC33 
55 CO 



28 

5i CO 

02 

2S 

IE CO 

06 

20 

02 

40 



CCIF 



CC4A 



CC4A 



145 * 

li6 * 

147 * 

148 * 

149 * 

15a * 

15t * 

152 * 

153 * 
15i * 

155 PAS INVERT LDA 

156 AND 

157 BNE 

158 INVRRT EOIJ 



PASTNVEBT is used by Pascal to dleplAy the cursor. Paacal 
normally leaves the Cursor on the screen at all times- It 
ia fleetlngly removed while a character le displayed, then 
promptly redisplayed, CTL-F and CtL-Ef respect ively, 
disable and enable display of the cursor when printed using 
the Pascal ]-l entry point (PtfRITE)* Screen I/O is 
significantly faster When che cursor 1b disabled. This 
feature is fiuppart^d by Pascal 1.2 and l^cer. 



VMODE 

IMVX 

* 

?1CKY 



; Called by pascal to 

; display cursor 

;=>CLirsor off, don't Invert 



;lQad Y and get char 

;FLIP INVERSE/NOHMAl. 
; RtLif £ onto screen 
J for ROCHAR 



159 

160 PHA 

16L EOR *SSO 

162 JSR STORY 

163 PLA 

164 tm)^ RTS 

165 * 

166 * PlCX lifts a character from the screen In either 

167 * 40 ar Sn columns frora the CurretiiE cursor position.. 

168 * If the alternate character set is switched in, 

169 * character codes SO-SIF are returned as S40^S5P (which 

170 * l3 what niui3t have been originally printed to the location). 

171 * 

172 PICKY 



173 
17A 
175 

176 
177 

178 
179 
L8D 
IS I 
1B2 
183 PICK2 

ia4 

185 

186 

187 

IBB 

LB9 PTCKl 

190 PECK3 

igj 

192 

J 93 

194 

i95 PICK4 

196 

197 * 

198 

199 

200 

201 

202 



PHY 

JSR 
LDA 
BPL 
ST A 
TYA 
EOR 
HOR 
BCS 
IDA 
1«Y 
TYA 
LSH 
TAY 
LDA 
STA 
BRA 
LDA 
BIT 
BPL 
GHP 
BCS 
ORA 
PLY 



GET CUR 
RES CIV ID 
FICKl 
SETSDCOL 

WNDLFT 
A 

PICK2 
TXTPAGi;2 



CBA3L),Y 

TKTPACEl 
PICK3 
CBASD^Y 
ALTCHAH.SEI 

P]:CK4 
jy$20 
PICK4 
frSAO 



^save Y 

iget newest cursor into Y 

;80 coluirnB? 

;">no 

[force 80STORE If 30 columns 

;C-1 If char In main RAH 
;get low bit Into carry 
;->sEore in maLn rtteinocy 
;el8e switch In page 2 
;for odd left, aux bytes 
J divide pos ' n by Z 

;and use sb offset into line 

:;plek character 

;Sa coluiiinB, switch In 

;Rkip 40 column pick 
jplck 40 colLiwin char 
Jonly allCW if alL set 



;reatote real Y 



SHOWCUR displays either a checkerboard cursor, a solid 
rectangle , or the current cursor character, depending 

on the valLie of the CURSOR locfitlon. 0-inverae cursor, 
S^F=checketboard cursor, anything else is displayed 

after being anded with Inverse mask. 
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CG4C: 
CG4C: 
CG4F: 
CG51: 
CG53: 
CC53: 
CC53r 
CC53: 
CC56: 
CC57: 

CC5C: 
<;C5E: 
CG5FJ 
■CC6Q : 
CC6Z: 
CC65: 
CC67: 
CC68: 
CC6B: 
CC6E: 
CC6F! 
CC7a: 
CC7Q! 
CG70: 
CC7Q'j 
CC70: 
CC70; 
CC70: 
CC70! 
CC70: 
CC70: 
CC71: 
CC73: 
CC75: 
CC77: 
CC79: 
CC7B5 
CC7D: 
CC7F: 
CC&2: 
CC9i: 
CC37: 
CC8A: 
CCSDj 
CCSE: 
CC91: 
CC92: 
CC95: 
CC97i 
CC9A; 
CC9D: 
CC9D: 
GC9DJ 
CC9a: 
CC9I>: 
CC9D! 



AC FB 
DO D2 
BO BF 



07 



CC53 
CCI2 



20 ID 
AS 

ei> 7B 

9B 
C8 

FO OD 
7A 
SA 
3Q' 09 

Ai> ie; 

0^ 7F 

UK 

2D FB 
20 B3 
6B 
60 



CC 

07 



CC^B 



CC6B 



GO 



07 
C3 



49 

E6 4E 
DO IC 
A5 4F 
E6 4F 
45 4F 
29 10 
FO 12 
AD FB 
FO OD 
20 ID 
AC 76 
8D 7a 
98 

2G R3 
&6 

20 AD 
10 28 
.20 B3 
4C &F 



CC91 



CC91 



CC9I 



07 
(. 

CC 
07 
07 

C3 

C 
C3 



CCBF 



203 
204 
205 

20 & 
207 
20B 
209 

210 
211 

212 
213 
l\t\ 
215 
216 
217 
218 
219 
220 
221 
222 
223 
224 
225 
226 
227 
226 
229 

2 30 
231 
232 
233 
234 
235 
236 
237 

23a 

2^0 
2A1 

242 
243 
244 
245 
246 
247 
248 
249 
250 
251 
252 
253 
254 
255 
256 
257 
25& 
259 
260 



W 



SHOWCUR LDY CURSOR jwhat's my type? 
BNE KOTINV ;->not inverse 
BRA INVERT jelee Invert the char (exltl 



Exit with char In accamulator 
PICKY 



NOTINV JSR 
PHA 
STA 
TYA 
INY 
BEQ 
PLY 
PHY 

am 

LDA 
ORA 
LSR 

NOTINV I AND 
N0TIHV2 JSR 
PLA 

ars 

* The UPDATE routLne Increments the random seed. 

* IE a Certain v^lua Is reached and vre are in AppLe II 

* DiodE, the blinklni^ checK eursoc Is updated. If a 

* key has been pressed, the aid char ts replaced on the 

* scTGcen, and we return with BMI. 

* NOTE; this routine used by COHK firmware!! 
■k 

UPDATE 



NXTCUK 



NOTINV 2 



1NQTIHV2 

ALTCHARSET 

i?S7F 

A 

CURSOR 

STORY 



Sget char on ecreen 

; preserve It 

;save far update 

jtest for checkerboard 

;">checkecboard, display it 
J teat char 

;dotl'C need inverae 
ima&k - $7f if alternate 
; cKaractet set , 
■S3F if normal char set 
jfoirri chat to display 
{and display It 
;rest5re ir«al char 



UD2 



CLRKBD 



PHA 
INC 

BHE 
LDA 
INC 
FOR 
ANt! 
BEO 
LDA 
BEQ 
JSR 
LDY 
STA 
TYA 
JSR 
PLA 
JSR 
BPL 
JSR 
JMP 



RNDL 

UD2 

RfJDH 

RNUH 

RNDK 

#SiO 

UD2 

CURSOR 

UD2 

PICKY 

NXTCUR 

NXTCUR 

STORY 

XBETKBD 
GETCURX 
STORY 
JtRDKBD 



; save char 
;update seed 
; check for key 



jneed to update cursor? 
;->no, check for key 
;what Cursor are we using? 
;->//e cursor, leave alone 
;get the character tnCo A 
;get next character 
jsaue next next charActer 

; and print it 

; get real chsr 

Jwas a key pressed? 

^">nq key pressed 

^restore old key 

; look for keyattoke and eilC 



* ON CURSORS. Whenever the horizontal cursor position is 

* n^ieded, a call to HETCUR Is done. This is the equlvalant 

* of a LDY CH» This returns the current cursor for II and 

* //e mode, Whlcll fflsy have been poked as either CH or OURCH. 



i 
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CC9D; 






261 


* It also 


forces CH and OLDCH to Lt SO column mode active. 


CC9D: 






262 


* This prevents 


LDY CH, STA (basl),y fron trashing non screen 


CC9D: 






2&3 


* TfleraoTy, 


It works Just lite the //a. 


CC9D: 






2&4 


* 






CC?D! 






2&5 


* All rou 


tines 


that update the cursor ' s tioTlz-ontal posit ion 


CC&D! 






266 


* are here > Thia ensures that the newest value Of the curBQT 


CC9DI 






Z67 


* Is always used, and that 80 column. CH Is always D. 


CC9D: 






26B 


* 






CC9D: 






269 


* GETCUR 


only a 


ffecta the Y register 


CC9D: 






270 


ilr 






CC9D;A4 


2^ 




271 


CETCSJR 


LDY 


CH ;lf CH-OLDCH^ then 


CC9F1CG 


7B 


Oil 


272 




CPY 


DLDCH jOORCH Is valid 


CCA2:DQ 


03 


CCA7 


273 




RUE 


GETCURl ;=>elBe CH must have been changed 


CCAi:AC 


7B 


05 


27^ 




LDY 


DURCH ;uge OURCH 


CCA7:C4 


21 




275 


GEtCaRl 


CPY 


WNDWOTH ;ls the value too big 


CCA9:90 


02 


CCAD 


276 




BCC 


GETCUR2 i-'>no. fits Just fine 


CCA.B;AO 


00 




277 




LDY 


SQ ;else force CH to Q 


CCM): 






278 


* 






CCAD: 






279 


* GETCUaZ 


is commonly used to set the current tursor 


CCADl 






280 


* poeitlon when 


Y can be uged< 


CCAD: 






281 


1% 






CCAD:HC 


7B 


05 


ZB2 


GETCUR2 


STY 


OURCH ;update real cursor 


CCB0:2C 


IF 


CO 


2S1 




BIT 


RDBOVED ;80 columns? 


CCE3:10 


02 


ecu? 


284 




BPL 


GETCUR3 ;->nOj set all cursors 


CCE5 : AO 


00 




2S5 




LDY 


#0 ;yes, peg CH to 


CCB7;84 


26 




236 


GETCtia^ 


STY 


CH 


CCB9:8C 


78 


04 


287 




STY 


OLDCH 


CCBC:AC 


7B 


OS 


268 




LDY 


OtJRClt rg^l^ CUFBQT 


CCBF : 60 






ZB9 


GETCUaX 


RTS 


; and fly, . i 


CCCOj 






28 




INCLUDE BSCAP£ 
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CCCO: 








2 


* 


START 1 


m ESCAPE SEaUENCE: 




CCCO: 








3 


* 


VF. HANDLE TflE FOLLOWING OMSS: 


CCCO: 








i* 


* 




@ - 


HOME & 


CLEAR 




CCCO; 








5 


* 




A - 


Cursor 


right 




CCCO: 








6 


it 




B - 


Cursor 


left 




CCCO: 








7 


■k 




C - 


Cursor 


dawn 




CCCO: 








S 


a 




D - 


Cursor 


up 




CCCO J 








9 


* 




E - 


CLR TO 


EOL 




CCCO: 








10 


* 




F - 


■CLR TO 


EOS 




CCCO: 








n 


■h 




T, 1 


[Jp Arrow - CURSOR UP ( 


Btay escape) 


CCCO: 








12 


1c 




J, 1 


Lft Atrow - CURSOR LEFT (stay escape} 


CCCO: 








n 


* 




K, 1 


Rt Arrow - CURSOR RIGHT (stay escape) 


CCCO: 








14 


1c 




H, 1 


Qn Artow - CURSOR DOWN 


( Btay escape) 


CCCO: 








15 


* 




4 " 


GOTO 40 COLIJMN MODE 




CCCO: 








16 


■k 




8 - 


GOTO aO COLUMN MODE 




CCCO: 








17 


* 


CTL-D- 


Disable the printing 


of control chara 


CCCO: 






. 


18 


* 


CTL-E^ 


Enablt 


Ch@ printing o 


f control chars 


CCCO: 








19 


* 


CTL-0- 


OUIT (PRi*0/IN*O> 




CCCO; 








20 


* 












CCCO: 


B9 


oc 


CD 


21 


ESC3 




LDA 


ESCGHAR,Y 


•GET CHAR TO "PRINT" 


CCC3! 


5A 






22 








PHY 




;sav$ index 


CCC4: 


20 


5e 


CD 


23 








JSK 


CTLCHAR 


;exe{:ute characC'SF 


CCC7: 


7A 






24 








PLY 




Jregtore index 


CCCS: 


CO 


08 




2S 








CPY 


nai 


5 If Y<YH1, 3tay escape 


CCCA: 


BO 


21 


CCED 


26 








BCS 


E3CRDKEY 


;=>GKic escape mode 


CCCC: 








27 


ic 












CCCC: 








28 


* 


This i! 


s the entry pattit call- 


ed by RDKEV iff escapes 


GCCC: 








29 


* 


are Enabled and an escape Is 


encountered < The next 


CCCC: 








30 


* 


ke: 


^press is re3d And processed > [f It Is a key that 


CCCC: 








31 


* 


C«rmlnats:s escape mode, a new key ts read by ESCRDKEY* 


CCCC I 








12 


!t 


If 


eee. 


ape idOfie should rot he 


terralnated, NEWESC is 


GCCC J 








33 


* 


en 


Lied 


a^aln* 






CCCC: 








34 


* 












CCCC: 


20 


ID 


GC 


35 


NEWESC 


JSR 


PiClCV 


[get Current character 


CCCF: 


48 






36 








PUA 




land save it 


CCDO: 


29 


80 




37 








AND 


ffsao 


; save Invert bit 


CCD2: 


49 


AB 




38 








EOR 


ffSAB 


imake it inverted '*+" 


CCD4: 


20 


B^ 


C3 


39 








JSR 


STQRV 


;and pep it on the screen 


CCD?: 


20 


AE 


C9 


40 


ESCO 




J3R 


XBITKBD 


;check for keystroke 


CCDA: 


10 


Fa 


CCD7 


41 








BPL 


E3C0 




CCtJC: 


68 






42 








PL A 




;get old char 


CCDD: 


20 


97 


cc 


43 








JSR 


CLRKBD 


ireetcite char^ get key 


CCEOi 


20 


9B 


C3 


44 








JSR 


liPSHIFT 


;upehlf L esc char 


CCE:i: 


AO 


n 




45 


ESCl 




LDY 


ffESCNUH 


;C01IMT/ INDEX 


CCE5: 


09 


F3 


CC 


46 


ESC2 




CMP 


ESCTAB.Y 


;IS IT A VALID ESCAPE? 


CCE&: 


FO 


D& 


CCCO 


47 








BEO 


ESC3 


=>yes 


CCEA: 


38 






4a 








DET 






CCEB: 


LO 


F8 


CCE5 


49 








BPL 


F.SC2 


iTRY 'EM ALL,,, 


CCED: 








50 


4 












CCEQ; 








51 


* 


Em 


d of 


^scapt 


s^q»enp^e, read 


next character. 


CCED: 








52 


* 


This I. 


s inltli 


ally called by 


RDGHAR which Is «BuaHy called 


CCED; 








53 


* 


by 


GETLN to read characters 


w| th escapes enabled. 


CCED: 








54 


A 












CCED: 


A9 


OS 




55 


ESCMKEY 


LDA 


#M,CTL 


;enable escape sequences 


CCEF: 


IC 


FB 


04 


56 








TRB 


VMDDE 




CCF2; 


20 


OC 


FD 


57 








JSft 


RDREY 


;reacj char with escapes 


CCFS; 


4C 


44 


FD 


53 








JHP 


NOE SCAPE 


;got the key, disable escapes 


QQYS- 








59 


* 













5- 

5: 
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1 


CCFS: 




6D 


* 


When 


in escape tnode, the characters in ESGTAH (high) 




1 


CCF&: 




&I 


* 


bits 


set), are ma 


aped Into the characters in ESCCHAR+ 




B*^ 


CCFat 




62 


* 


These 


characterg 


are then executed by a call tn CTLCHAR, 






ccFai 




63 


* 














1 


ccpes 




6i( 


* 


CTiCHAR look 


S up 


a character 


In the tabl>e starting at 




L^ 


cere: 




65 


A 


CTLTAB . I t 


uses 


the current 


Index as an Index lUiCo the 




■^ 


CCF8; 




66 


A 


table 


of rai. 


tine 


addreaseG , 


CTLADR, If the character ta 




CCF8: 




67 


* 


nnt I 


n the table. 


a call to 


VIDOUTl Is done In case the 




1 


CCFB: 




68 


* 


character Lg 


BS, 


LF, Cfe, or 


BEL. 




L, 


CCFS: 




69 


* 














1^ 


CCP8: 




70 


A 


NOTE: 


Cri^QN 


afld CTLOFF are noC accessible except throueh 




I — 


C.CTR: 




71 


* 


and escape sequence 






1 


CCTE: 




72 


I* 














L, 


CCF8: 




73 






MSB 


ON 




;hlgh bit on 




^j 


CCFS: 


CGF8 


74 


ESCTAB 


EQU 


A 








1^ 


CCF8:CA 




73 






A5C 


.jt 




;left (stay esc) 




1 


CGF9:8H 


■ 


76 






OFB 


5flfl 




; lef t arrow (stay see) 




r^ 


CCFAiCD 




77 






ASC 


'HT 




;down (etay eac) 




K.jt 


CCFB : 3B 




78 






DFB 


$BB 




lup arrow (stay esc) 




1^ 


CGFCs^S 




79 






DFB 


595 




^flght arrow (stay eac) 




1 


CCFD:8A 




BQ 






DFB 


$aA 




jdown arrow (stay esc) 




1--3 


CCFE:C9 




81 






ASC 


.11 




i\ip (stay esc) 




■--i 


CCFF:CB 




82 






ASC 


'K^ 




;right Cstay esc} 




1^ 


CDOO: 


oooa 


ei 


YHI 


Eqj.T 


*-ESCTAB 






1 


CD00:C2 




84 






ASC 


'B' 




Jleft 




r-^ 


CD01:C3 




85 






ASC 


'C* 




;dowii 




H3 


CD02;C4 




86 






ASC 


^D" 




;up 




|-= 


CD03:C1 




87 






ASC 


'A' 




; right 




1 


CDOiiCO 




SB 






ASC 


r@. 




if orraf eed 




t^ 


C1>05:C5 




99 






ASC 


'E' 




1 clear EOL 




t-^ 


GD06:C6 




90 






ASC 


,p, 




; clear EOS 




1 


GDQ7:B4 




91 






ASC 


n« 




; ^0 column node 




L 


CDOe : B8 




92 






ASC 


"&' 




jBO Qolutno mode 




t3 


CD09:9l 




93 






DFB 


S9l 




;GTL-Q = QUIT 




r 


CD0A:84 
GE}0B:e5 
CDOCi 




94 
95 
96 


« 




DFB 
DFB 


$84 
S85 




,CTL-D ;ctl char disable 
,GTL-E ;ctl char enable 




r^ 


CDOC: 


0013 


97 


KSCNUH 


EQU 


* -ESCTAB -1 






■ = 


CDOC: 




98 


* 














1 


CDOC: 


CDOC 


99 


ESCCHAR 


EQU 


* 




ll9t of escape chars 




L, 


CDOC : as 




IQO 






DFB 


SfiB 




J: as (stay esc) 




E^ 


CD0D:8S 




101 






DFB 


38S 




,<-:BS (stay eec) 




L 


CDOEfSA 
CD0F:9F 
CD10:5C 
CD11:3A 




102 
103 
10^ 

10^ 






DFB 
DPS 
DFB 
DFB 


38A 
S9F 
$9C 

$8a 




,M; LF (stay esc) 

UP:US (stay esc) 
->:FS (stay esc) 
DNi LF {stay eac) 




l: 


CDL2:9F 

CDr3:9C 
CDU:B3 




106 
107 

108 






DFB 
DFB 

DFB 


S9F 
S9C 

588 




I: UP Catay egc) 
K; RT fatay esc) 
E3C-8 - BS 




r^ 


CDIS: 


CD 1 5 


109 


CTLTAB 


EOU 


* 




list of cantroX characters 




1 


CDl5:aA 




no 






DFB 


S8A 




ESC-C ■ DH 




I 


CDie:9F 




111 






DFB 


S9F 




ESC-0 - UF 




fca 


CD17:9G 




112 






DFB 


S90 




ESC" A = RT 




5 


CDlBifiC 
CD19S9D 

€DlA!«B 
CD1B:9I 

CDIC;92 




113 
lU 
115 
116 
117 






DFB 
DFB 
DFB 
DFB 
DFB 


S9D 
S8B 

391 
S92 




1?: Fonsfeed 
E: CLEEOL 
F: CLR.EOP 

SET60 
SET80 




E. 
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GD1D;95 

CD1FJ05 
CD20 ; 
CD20:e5 

CD21:86 

CI)22:&E 

CB23:ay 

CD2U:9b 

CD25:97 

CD2^:9B 

CD27i99 

CD2S:9A 

CD29:9B 

CD2Ji'. 

CD2A: 

CD2A; 

CD2A: 

CD2Ai66 

CD2CJ1A 

CD2E:A0 

CD30:5S 

CD32:9C 

CD34:42 

CD36ICO 

CD3a:BE 

CD3A:'(3 

CQ3C:91 

CD3E:95 

CDAZ;SD 

CD46:B7 
CD40:3O 
CC4A:35 
Cd4C:9F 

CD4E:A5 
CD50:A0 
CD52:^9 

CD5i: 

CDS*: 
CD5i; 

CD 54: 
CD34: 
CD54! 

CD 54: 

CI>54i 

CD54: 

CD54: 

CDS4; 

CD54:2C 

CD57:50 

C058: 

CD5SSBS 

CD59;DA 

CD5A;ap 
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FC 
FC 

pa 

FC 
FC 
FC 
CD 
CD 
CE 
CD 
CD 
CD 
CD 
CD 
CD 
CE 
CB 
CD 
CD 
FC 
CD 



0014 



CD2A 



CI Gfl 



FB D4 



lift DFB $95 

119 DFB $0A 

120 DFB $05 

L21 * escap'S ch^Ts end here 



iOUlT 

iDieable controls (eaeape only) 

jErtabl* controls (escape only) 

y, CUR. ON 

X. CUR. OFF 
Hornal 
Inverse 
SctOli down 
Scroll up 
mouse chare off 
home Cursor 
clear line 
mouse chars on 



SOU *-CrLtAB"l 



122 DFB SS5 

123 DFB 5S6 

124 DPS $aE 

125 DFB 58F 

126 DFB S96 

127 DFB $97 
126 DFB S9B 

129 DFB $99 

130 DFB $9 A 

131 DFB $9B 

132 * 

133 CTLKUW 

134 * 
133 CTLADR EQU * 

136 DW LF 

137 DW UP 

138 DW NEWADV 
133 DW HOME 

140 DW CLREOL 

141 DM CLREOP 

142 DW SET40 

143 DW sEtao 

144 DW QUIT 

145 DW CTLOFF 

146 DM CTLOIi 

147 DW X. CUR. OK 
i4e DM X,CUR»OFF 

149 DW X.SQ 

150 DW X,S1 

151 DW SCROLLDN 

152 OW SCROLLUP 

153 DM MQUSOFF 

154 DW KOMECUR 

155 DM CLRLIN 

156 Dtf KOUSON 
137 A 

I 5a MSB ON 

159 * 

160 * CfLCHAR executes the control character in the 

161 * accuinulAtor. If It Is called by Pascal, the eharflcter 

162 * le always eKBCUted. If It Is called by the video 

163 * firrawate, tha character Is executed If M*CTL Is set 

164 * &t\d H.CTL2 Is clei^r, 

165 * 

166 * Note: This routine i^ only called tf the video firrawaire 

167 * Is active. The Monitor ROM calls VIDOUTl If the video 

168 * firmware Is inactive. 



■novg cursor down 
;move cursor up 
; forward 3 space 
Jhome tursor , clear screen 
jclear CO end of line 
;clear to end of page 
[set 40 column made 
[set 80 column mode 
jQult video firmware 
jdlsable //e control chars 
jenahle //e control ch&re 
^turn on CutBOU (pascal] 
jturn off cursor (pascal) 
; no rma 1 v i de o 
; Inverse video 
; scroll down a line 
^seroll up a line 
[disable mouse characters 
;TiiOVe cursor hone 
[Clear current line 
;enable mouse characters 



169 * 










170 CTLCSARO 


BIT 


SEVl 


;Bet V WsQ M.CTL) 




171 


DFB 


55D 


;BVC opcode (never 


taken^ 


172 * 










173 CTLCHAR 


CLV 




^Always do cOflCrol 


character 


174 


PffiC 




; s ave X 




173 


SIA 


TEMPI 


[t^nip sava of A 





^ 

^ 
^ 
^ 

^ 

^ 
e 
^ 
^ 

^ 

c 
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L 

l: 
t: 

E 



re 

04 



10 
10 



CD 



FC 



CD5D:20 Oi 
CD60:CD FB 

CD631D0 QA 
CD65:Aa li 
CD67:DD 15 
CD6A!F0 05 
CD&C:CA 
CD&D:10 FB 
Ca6F : FA 
CD70:60 
CD71: 
CD7l!4a 
CD72:50 OC 
CD74;AD FB 04 
CD77!25 2B 
CD79:49 08 
CD73:FO 03 
CD70;6S 
CD7E:FA 
CD7F:&a 
CD80: 
CD80:eA 
CDSlrOA 
CDS^jAA 
CDa3 : 68 
CDB4:20 A4 
CDS? : FA 
CD88:60 

CD 89: 

CD39: 

CI>&9: 

COS 9: 

CD89: 

CDBg: 

CD69: 

CDS9: 

0089 :A9 10 

CC8E;80 OE 

CDflDi 

CDBD:A9 

CDftF i eO 

CD9l! 

CB9l! 

CD91! 

CD91: 

CD91: 

CD91^ 

CD91:A9 20 

CD93:80 OC 

G095I 

CI195:A9 20 

CD97:80 02 

CD99: 

ca9gE 

CQ99J 

CD99!A9 01 
GD9S:1C FB 04 
GO9Er60 



CD6F 



CD71 
CD67 



cDeo 



CD9B 



CDM 



CDAl 



CD9B 



176 
17? 
178 
179 
IBO FHDGTI. 

lei 

183 

184 CTLDOMEi 

183 

186 * 

187 CTtCq 



CD80 lea 



JSR 
CMP 
BNE 
LDX 
CMP 
BEO 
DEK 
BPL 

RTS 

PHA 

avc 

LDA 
AND 

EQR 
BHO 
PLA 
PLX 
RTS 

TXA 

ASL 

TAX 
PUA 
JSR 

put 

RTS 



VlDOUTl 

TEMPI 

CTLOOtffi 

#CTLNUM 

CTLTABfX 

CTLGO 

FNDCTL 



CTLGCl 
VMODE 

*M.CTL+M.CtL2 

CTLGO 1 



CTLDO 



109 

190 

191 

192 

19^ CGO 

194 

19S 

196 * 

197 CTLGOl 
198 
199 
200 
201 

203 
20i * 
205 
206 

207 * Cursor la not displayed during call. So it will 

208 * be right when "redieplayed", 

309 * None: Though Ctieas conmanda are executed from BASIC, 
ZIO * they have no effect on firmware operation. 

211 * 

212 X.CUR-ON 
213 
2U * 
215 X.CUR.OFF LOA #M.CURSOR 

SETIT 



;tcy to cK&cute CR, LFj BS» or BEL 

;if ace has changed 

; then function done 

;iiunb«r of CTL chars 

;ls It in tsble 

;">ye8, a^ould we execute? 

jelse check next 

l->try ne)?t one 

jrestore X 

iand return 

; gave A 

;V clear, alvaya do [pascal, eacape) 

jcontrala are enabled Iff 

; M.CTL - I and 

i M-CtL2 - 

j">they*re enabledll 

irescore A 

I teBtore X 

; and return 

jdouble X as Index 
? Into address Cable 

;reBtQre A 

; execute the char 

Jrestore X 

; and return 



X, CUR. ON - Allow Pascal cursor display 
X. CUR. OFF - DlEabl@ Pascal cursor display 



LDA 

SRA 



#M. CURSOR 

CLRIT 



216 
217 
218 
219 
220 



BRA 



jclear cursor blE 



jset cursnr bit 



The coacrol charactera other than CR»LF,BEL,BS 

are nornLftlly enabled when video firmware Is active. 

They can be disabled and anahled ualnj? the ESC-D 

221 * and ESC->E escape saquenceSt 

222 * 
LDA SH.CTL2 ; disable control characters 
BRA SETIT ;by setting M.CTL2 



223 CTLOFF 

224 

22 5 * 

226 CTLOM 

227 

228 * 



LDA <'M»CTL2 jenable control characters 
BRA CLRIT iby cleaTlng M,CTL2 



229 * Enable mouse text by clearing M. HOUSE 

230 * 

231 MOUSON LDA fl^M^MOUSE 

232 CLRIT THB VMODE 
25^ RTS 
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1177 



CD9t: 




234 * 








CD9r: 




235 * Disable 


nouae 


text by setting H, MOUSE 


CD9F: 




236 * 








CD5FSA9 


01 


237 HOUSOPF 


LDA 


#M, MOUSE 




CDAlsOC 


Fa O'i 


238 SETIT 


TSB 


VMODE 




CDA4:60 




239 


HTS 






CDA5: 




240 * 








CDA5: 




241 * SXaCUTE 


HOME: 






CDA5: 




242 * 








CDA5:20 


E9 FE 


243 flOMECUR 


JSR 


CLRCH ; 


nove cursors to far left 


CDASsAd 




24A 


TAY 




Cprobably not needeei) 


C]>A9 : A5 


22 


245 


LPA 


WNDTOP ; 


and [□ top of window 


CDA£:85 


25 


246 


STA 


cv 




CDAI>;4C 


B8 FC 


247 


JMP 


NEHVTA3Z ; 


Chen iset base address » QURCV 


CD 30': 




24fl * 








CDBO: 




249 * EXECUTE 


"SORMAl* VIDEO"' 




CD BO: 




250 * 








CDaO:2Q 


Bi FE 


251 X.SO 


JSR 


3ETN0RM ; 


set IKVFLG to SFF 


CDB3:A5 


04 


252 


LDA 


#M . VMODE ; 


then clear inverse oodE bit 


CDB5 : 80 


E4 CD9B 


253 


BRA 


CLRXT 




CtlB7: 




254 * 








CD 37: 




255 * EXECUTE 


" INVERSE VIDEO" 




CDB7i 




256. * 








CD37;2a 


60 FE 


257 X-SI 


JSR 


SEtlMV ; 


set INVFLG to S3F 


CD3A;A9 


04 


25g 


LDA 


^M, VMODE ; 


then set Inverse mode bit 


CDBClSO 


E3 COM 


259 


BRA 


SETlT 




CD3E; 




260 * 








CBBE: 




261 * EXECUTE 


'40COL HODE' or ' SOCOL MODE': 


CDBEr 




262 * 








CDBE:3B 




2&3 SETeO 


SEC 




flag an 80 column window 


CDBF : 90 




2&4 


DFB 


$90 ; 


BCC Opcode ( never taken ) 


CDGCl:ie 




265 SET40 


CLC 




flag a 40 column Vlndow 


CDC I : ZC 


FB 04 


26& 


BIT 


VMODE ; 


but«..l9 It pascal? 


CDC4:10 


54 CEIA 


267 


BPL 


SETX ; 


->yes, don't execi^te 


CDC6 ;0B 




26S 


FHP 




Save window sice 


CDC7 : 20 


IB CE 


269 


J3E 


HOOKITUP i 


COPYROM if needed, set l/O hooks 


CrCA:2S 




270 


FLP 




and get 40/^^0 


CDCB;8Q 


oa cDDi 


271 


BRA 


tfINO 


~>set window 


COCD: 




27 2 * 








CCKCD^ 




273 * CHKeO I 


B called by PRtfO to convert to 40 if it was 


CDC1>; 




274 * 80. 0th 


erwlse 


Che window la Left ajar. 


CDCD: 




27 5 » 








CDCI}:2C 


IF CD 


27 & CHK80 


BIT 


RDSOVID 


don't set 40 If 


CDD0:10 


4a CEIA 


277 


BPL 


SETX 


already 40 


CDDZ: 




27B * 








roD2:l8 




279 l'JIN40 


CLC 




flag 40 column window 


C11D3:H0 




260 


DFB 


$B0 


ECS opcode tneverr Calcen) 


cmAi^s 




ZBI WINSO 


SEC 




flag 80 column Window 


C»DS:6i 


22 


282 yit^o 


STZ 


WNETOP 


&£t window cop now 


CDD7 : ZC 


iA CO 


283 


BIT 


RLTEXT 


for text or ffllKed 


CDDA:30 


Oi CDEO 


284 


BMT 


UINI 


->text 


CDBC :A9 


14 


2a5 


LDA 


#20 




CT)DE:85 


22 


286 


STA 


WNDTOP 


used by 80<->40 conversion 


CDE0l2C 


IF CO 


267 WINl 


BIT 


RBBOVID 


BO columns now? 


CDE3;0S 




2 S3 


PHP 




save BO or 40 


CDE4:eo 


07 CDED 


2S9 


acs 


V(IN2 


=>80: convert if 40 


CDEb-.W 


OA CDF2 


290 


BPL 


WIN3 


■■>40 ; no conwect 


CDEB:20 


53 CE 


in 


JSR 


SCRNS4 


BO: convert to 40 



J 

3 

i 

a 

u 



1781 



Appendix I: Firmware Listings 






1 

■ 

1 


CDEB:aO 03 


CDF 2 


292 


SRA 


WIN 3 


;«Jone totivertlng 


■ CI>eD:30 03 


CDF2 


293 HIN2 


BMI 


WIN3 


;->80: tiQ convert 


5^ » CDEF:20 80 


CE 


294 


JStt 


SCRN4S 


;40: convert to 80 


^•^5 CDF2:20 9D 


cc 


295 HIN3 


J3R 


GRTCUR 


;d^t#i:plne ahgalute CH 


1 CDP5 : 98 




296 


TYA 




; Ln case the window setting 


1 CDF6:18 




297 


CLC 




;us8 different 


^^5 CDF7i65 20 




298 


ADC 


WlfDLFT 




5 i5 CDF9:28 




299 


PLP 




;plii Co right edge Lf 


1 CDFAiBO 06 


CEQ2 


300 


BCS 


tflN4 


;80 CD 40 leaves cursor 


B CDFCiC? 28 




301 


CMF 


#40 


;ofE the screen 


5*^5 CDFE:90 02 


CE02 


302 


BCC 


VI N4 




^*? CE0O;A9 27 




303 


LDA 


#39 




1 C£02:20 EC 


FE 


304 umft 


JSR 


SETCUR 


;aet new cursor 


B_ Cli05:A5 25 




305 


LDA 


cv 


rSet new base address 


B^3 CE07:2a CI 


FB 


306 


JSR 


BASCALC 


;fot left - (always) 


^*S CEOA: 




307 * 








1 CE0A:64 20 




308 WNDREST 


STZ 


HNDLFT 


jCalled by INIT and Pascal 


^^^ CE0C:A9 18 




309 


LDA 


#518 


jand bottom 


^^3 CEOEiSS Z3 




310 


STA 


w^rI>BTM 




^■^ CElOrA^ 2B 




311 


LDA 


f%2H 


jaet left , width »boC torn 


1 CE12:2G IF 


CD 


312 


BIT 


RDSOVID 


; set vddth to 80 if &0 coltutne 


^ Ce:15:10 01 


CE1& 


313 


BPL 


WINS 




(^^^ CEt7:0A 




316 


ASL 


A 




M — ' CE18:a3 21 




315 WIS5 


STA 


VNDUDTH 


;seC width 


I CEU:eO 




316 SETX 


RTS 




;exlt used by SET40/SO 


^^^^ CElB: 




317 * 








l^^li CElB: 




31B * Turn on vldec 


f innvare; 




■ ~^ CElB: 




319 * 








1 CElB: 




320 » This routine 


is used by BASIC InlC, ESC-4, ESC-fl | 


^^k^ CElfi! 




321 * It copi 


ea the 


Monitor ROM 


to the Isngiijage card 1 


*- a ceiEi 




322 * If neceaflatryj 


it a@tH the 


Input and output hooka to 1 


■ CElB; 




323 * $C33k; 


It seta all switches for video firmware operation | 


I CEIE: 




324 * 








■m^ CElfi:2C 7£ 


06 


325 HOOKITUP 


BIT 


VFACTV 


;don't couch hooks 


hJ^ CE1£:10 LI 


CE31 


326 


BPL 


VIDMODE 


;lf video flrnvrare already acclve 


I CE20:20 3A 


C3 


327 HOOKUP 


JSR 


COPYROM 


;Copy ROH to LC? 


|_ CH23:A9 05 




328 SETHOOKS 


LDA 


#>C3KEYIN 


;aet up $C3Q0 hooks 


^^2 Ce25:85 38 




329 


STA 


KSWL 




5^*5 CE27:A9 07 




330 


LDA 


*>C3C0UT1 




1 CE29:85 36 




331 


STA 


CSWL 




1 CE2B!A9 C3 




332 


LPA 


i<C3C0DTl 




5" V CE2P:85 39 




333 


STA 


KSWH 




5 25 CEZF:a5 37 




334 


STA 


CSWH 




1 CE31: 




335 * 








1 CE311 




33& * Now Hec 


the Vldea firmware 


active 


^ .» CE3 1 : 




337 * 








rIE CE3ligC FB 


07 


338 VlDMODE 


STZ 


CURSOR. 


; eec a aolld Inverse cursctir 


1 CE34:A^ OB 




33» 


LDA 


#M,CTL 


; preserve H.CTL bit 


P^^__^ CE36;2D FB 


Q4 


340 


AND 


VHODg 




^^^ CE39:09 Bl 




341 


ORA 


#M.PASCAL+M, 


HOUiSE ;no pascaL ,iiou9e 




» CE3B: 




342 * 










CE3S: 




343 * F«ecal 


calls 


Here to aei its node 1 


5 


^^ CE3a: 




344 * 








■ 


hiH CE3B:aD FB 


04 


343 PVMODE 


STA 


VMODE 


; set node bit a 


1 


^ CE3ES9C 7B 


06 


346 


STZ 


VFAGTV 


j aay video flrmtrntc active 


1 


CK4L;3D OF 


CO 


347 


STA 


SETALTCHAR 


;aiid set altemate i^bar B>et 


■ 


■h^ CE44:6D 




34 B OX 


KTS 






^ i CE43: 

E 




349 * 








r 
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CE4S! 350 * QUIT converts the Bcreen from 80 to 60 If necesaaryt 

CE^S: 351 * sees a 40 column window, and ceBtorea the normal 1/Q 

CE45! 352 * hoakfl <COUTI and KETIN) * 

CE45: 353 * 

CE45;2C FB 04 354 QUIT EtT VMODS ;no qultclng froa pascal 

CE^aUO FA Ce4A S55 BPL OX 

CE4Aj20 D2 CP 35& JSR WlNiO ; first » do an ascape A 

CE4D:20 89 FE }57 ZZQUIT JSR SETKBU ; do a lUtO (used b? COMM) 

CE50;4C 93 FE 358 JMP SETVID land a PSlO 



j;^ 
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1*- 

A 



L 

l: 
l: 
l: 

l: 

E 



CE53: 






360 


* 








CE53: 






361 


* SCRNS4 


and £C»N48 convert 


Sdreens betweeD 40 k 80 COlSt 


CE53: 






362 


* WNDTOP 


Duat 


be set up to 


Lndicate the Laat line Co 


CE53: 






363 


* be done. All reglatera are trashed. 


CE53: 






364 


* 








CE53;A2 


17 




365 


SCRN&4 


LDX 


*23 


;aCaTt at bottora of screen 


CE55:8D 


01 


CO 


366 




STA 


SET80COL 


fallow pajl^e 2 adceSiS 


CE5a:8A 






367 


SCKl 


TXA 




;calc base for line 


CE59:2a 


Gl 


FH 


366 




JSR 


BASCALC 




CE5C:Aa 


27 




369 




LDY 


#59 


;start ac rlglit ot icreen 


CE5E:5A 






370 


SCR2 


FttK 




;sdve 40 Index 


CE5F:98 






371 




TYA 




;div by 2 for SO colimtt index 


CE60:4A 






372 




LSR 


A 




CE&1:B0 


03 


CE6* 


373 




3C5 


SCR3 




Ce&3:2C 


55 


CO 


374 




BIT 


TXTPAGE2 


;«ven colunnt do page 2 


CE66;A8 






375 


£CK3 


TAY 




iget 30 Index 


C£67:B1 


28 




376 




LOA 


<SASL>^Y 


jget 80 char 


CE69;2C 


54 


CO 


377 




BIT 


TXTPAGEl 


^restore pagel 


CE6C:7A 






378 




PLY 




iget 40 Indeji 


CE6D:91 


2^ 




379 




STA 


<BAS.L),Y 




cE6F:aa 






3ao 




DEY 






CE70:10 


SC 


ce5E 


3S1 




BPL 


SCR2 


;da next 40 byte 


CE72tCA 






382 




DEX 




;dQ next line 


CE73!30 


04 


CE79 


383 




BHI 


SCR4 


; '">done with setup 


CE75:E4 


22 




384 




CPX 


WNDTOP 


lac top yet? 


CE77iBO 


DF 


cp;5S 


365 




BCS 


SCR I 




CE79i8D 


00 


CO 


385 


SC&4 


STA 


CLRaOCOL 


{Clear SOSTORE for 40 colimms 


CE7C:0I> 


oc 


CO 


397 




STA 


CLR80V1D 


EClear SOVID tot 40 columns 


CE7F:60 






383 




RTS 






CE80: 






389 


A 








CE8Q:A2 


17 




390 


SCRN43 


LDX 


^23 


;.gtart at bottom of screen 


CK&2;SA 






391 


SCR 5 


TKA 




;fiet base for current line 


CE83 5 20 


Gl 


FB 


392 




JSB 


BASCALC 




CEB6;A0 


00 




393 




LDY 


m 


[Start at left of screen 


CEaa:aD 


01 


CO 


394 




STA 


SET80C0L 


^endble pageiZ store 


ceaBiBi 


28 




395 


SCR6 


LDA 


CBASD.Y 


iget 40 column cViar 


CESDjSA 






396 


SCR8 


PHY 




;BBve 40 column index 


CEeE:48 






397 




PHA 




;save char 


CEeF:9e 






39S 




TYA 




;div 2 for 80 column index 


CE90:4A 






399 




LSH 


A 




CE9 1 : 30 


03 


CE96 


400 




BCS 


sca7 


;Bave or page I 


CE93:aiJ 


55 


CO 


401 




STA 


TXTPACE2 




CE96:AS 






402 


sca7 


TAY 




;get 80 coluitn lnd«x 


CE97:6e 






403 




PLA 




;new esve character 


CE9a;91 


28 




404 




STA 


(BASD.Y 




CE9A;aD 


54 


CO 


405 




STA 


TXTPAGEl 


J flip pagel 


CE9DJ7A 






406 




PLY 




^restore 40 colunn Index 


CE9EiCe 






407 




INY 




jmoue to the right 


CE9F;G0 


23 




408 




CPY 


#40 


jat right yet? 


CEAl : 90 


E8 


CE8B 


409 




BCC 


SCR6 


;>>nQi, do nexc coLusn 


CEA3:20 


CF 


CB 


410 




JSR 


CLRHALF 


;clear half of screen 


CEA6:CA 






411 




DEX 




^elae do next line of screen 


CEA? : 30 


04 


CEAD 


4U 




BMl 


SCR9 


;*>done with top line 


Cl-.K'i-.TA 


22 




413 




CPX 


WNDTOP 


;at top yet? 


CEAB;BO 


D5 


CE82 


414 




BCS 


SCR3 




CEAD:8D 


OD 


CO 


415 


sca9 


STA 


SETSOVID 


;conVert to 80 columns 


C£E0;60 






416 




RTS 






CEBll 






2 9 




IMCLUDE PASCAL 


;Fascal support stuff 
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Il8l 



CEBliAA 






3 


P STATUS 


TAX 




CGB2;F0 


oa 


CEBC 


(i 




BED 


PIORDY 


CEB4;CA 






5 




DEX 




CeB5:M 


7 


CEBE 


6 




BNE 


FSTER.R 


CEB7:20 


AD 


C9 


7 




JSK 


XE ITKBD 


CEBA: LO 


04 


CECO 


8 




BPL 


PNOTRDY 


CEBC!38 






9 


PIORDY 


SEC 




GEBD;60 






10 




RTS 




CEBE:A2 


03 




LI 


PSTF,RR 


LDX 


*3 


CEC0:18 






12 


PNOTRDY 


CLC 




CEC1:60 






13 




RTS 




CEC£: 






14 


* 






CEC2: 






15 


* PASCAL 


OUTPUT 


: 


CEC?: 






16 


* 






CEC2: 




CEC2 


17 


PWaiTE 


EQU 


* 


CEC2:09 


eo 




lA 




OSA 


#sao 


CECAsAA 






19 




TAX 




CEC5.:20 


54 


GF 


20 




JSR 


PSETUP2 


CECa:A9 


08 




ai 




LDA 


^M.GOXY 


CECA:ZC 


FB 


04 


21 




BIT 


VMODE 


CECDiDO 


2B 


CEFA 


23 




BNE 


GETX 


CECF:8A 






24 




TKA 




CEDO:a? 


60 




25 




BIT 


#S&0 


CED2:F0 


43 


CF19 


2& 




BEQ 


PCTL 


CEDi : AC 


7B 


□ 5 


27 




LDY 


OUKCH 


CED7:Z4 


:i2 




2ft 




BIT 


INVFLG 


CED9 : 30 


02 


CEDD 


19 




BMT 


PWRI 


C£Da:29 


7F 




3Q 




AN1> 


#S?F 


C£DD : 20 


CI 


C3 


31 


PWRl 


JSR 


STORE 


CEEO:Ca 






32 




IKY 





J Is request code =■ 01 
j->yeB, ready for output 
;check for any Input 
;->bad re<iuest» ceturrt errox 
; t^st keyboard 
j"^no keyatraked 
return 



;elsa fl 



; tu.m on high bit 

Usave charactei: 

I SETUP IP STUFF » don't set ROM 

;ARE WE DOING GOTOXY? 

i=>Dolng It at Y? 

;,now check for control char 

;Is It control? 

!">yeB, do control 

;get harlzontaX poBlclon 

ichetk for Inverse 

inomal, go Btot* It 

inow store It (erftfling cursor) 
;1NC CH 






1821 



J 

J 
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l: 
l: 
l: 
l: 

E 

t 



CEE1:SC 7B 05 


33 




STY 


OUTtCH 


CEEinC4 21 


36 




CPY 


WIfDWDTH 


CEE6:90 OC GEF4 


55 




BCC 


PMRET 


CEE8:20 60 C3 


36 




JSR 


SETROM 


CSEB:20 E.9 FE 


37 




JSR 


CLHCH 


CEEHiZO 66 FC 


3& 




JSR 


LF 


CEF1:20 5i C3 


39 


PWKITERET 


JSR 


RESETLC 


Cer4;20 OB CC 


^0 


PWREr 


JSR 


PASINVERT 


CEF7:A2 00 


'il 


PRST 


LDX 


I^^O 


CEF9:60 


HZ 




RTS 




CEFA; 


43 


* 






CEFA: 


44 


* HANDLE 


GOTOXy STUFF? 


CEFJV: 


^5 


* 






CEFA: CEFA 


46 


GETX 


EOU 


* 


CEFAiZO OB CC 


47 




JSR 


PASTMVERT 


CBFD : SA 


48 




TXA 




CEFE:36 


49 




SEC 




CEFI":E9 AO 


50 




SBC 


1160 


Cr01:2C FB 06 


51 




BIT 


XCOORD 


CF0A:3O 2A CF30 


52 




BMI 


PSETX 


CFaS: 


55 


* 






CF06r 


54 


* Set Y and do 


the &0TOXY 


CF06: 


55 


* 






CF06 : CF06 


56 


GSTY 


EQU 


* 


CF06:aD PB 05 


57 




STA 


OORCV 


CFO9:20 71 CF 


58 




JSR 


PASCALC 


CFOCrAC FB 06 


59 




LDK 


XCOQRD 


CF0F:2O AO CC 


60 




JSB 


0ETCUR2 



^eet cuFBoc position to 



) display new c:ursoT 
; Cetura with no error 



; turn off curacr 
;get character 

SHAKE BlMAfCY 
idoLna X? 
;">ye9, sec ic 



^calc baee addr 
jeet proper ctirflors 
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CFl2rA9 OS 




61 






LDA 


*M-GOX"f 


;tum off gotoxy 


CFlillC FB 


04 


62 






TRB 


VMODE 




CF17;&C] D& 


CEFA 


63 






BRA 


PWRF.T 


;->DONE (ALWAYS TAKEN) 


CF19: 




64 


* 










Cri9!20 OB 


CC 


65 


PCTL 


JSR 


PAS INVERT 


; turn off cursor 


CFlCifiA 




66 






TXA 




jgec Char 


CFlDiCg 9E 




6? 






CMP 


ffS^E 


lis It gotoXY? 


CFIFlFO Qfl 


CF29 


6B 






EiEt! 


STARTXY 


■ ->jreB, start it up 


CF21:20 60 


C3 


69 






JSR 


SSTSOH 


jmuet switch in ROM for control 


CF?4:20 58 


CD 


70 






jgR 


CTLCHAR 


lEXSCUTR IT IF PnSSLBLE 


CF27:8a CB 


CEFl 


71 






BRA 


PtffiTTERET 


;^>di9play new cursor, exit 


CF29 : 




71 


A 










CF29: 




73 


* 


START THE [iOTOXY S^QUEMCEi 




CF29: 




74 


* 










CF29! 


CF29 


75 


START XT 


HQU 


A 




CF29:A9 DB 




76 






LDA 


l?M,GO]nf 




CF2BtOC FB 


04 


77 






TSB 


VMODE 


jCurn on goCQxy 


CF2EiA9 FF 




78 






LDA 


ff$FF 


;aet XCOORD to -1 


CF30;3D FB 


06 


79 


PSETX 


f^TA 


StCOQRD 


laet K 


CF33!aO BF 


CEF4 


80 






BRA 


PWRET 


;=>dl9play cursor and exit 


CF35: 




81 


* 










CF35: 




82 


* 


PASCAL 


INPUT 


; 




CF35: 




83 


# 










CF35:20 54 


CF 


B4 


PASREAD 


JSR 


F5ETUP2 


; SETUP ZP STUFF 


CF3B;20 8F 


C9 


85 


GKEY 


JSR 


XRDKBD 


;key pressed? 


CFSBilO FB 


CF3e 


B6 






BPL 


GKEV 


; =>not yet 


CF^D:29 7F 




S7 






AND 


^57F 


;DROP HI BIT 


CF3F:8D B& 


CEF7 


83 






BRA 


PRET 


; goad exit 


CF41J 




89 


* 










CF4J; 




90 


■k 


PASCAL 


INITLALIZATION! 




CP41: 




91 


* 










CF4I: 


CF4i 


92 


p:nit 


EQU 


* 




CF41:A9 01 




93 






LDA 


('M, HOUSE 


;Set raode to pascal 


CFJ*3:20 5B 


CE 


94 






J3R 


PVMODE 


;wl thout TticiuBe charact€ rs 


CF46:2Q 51 


CF 


95 






JSR 


PSETUP 


;setup zero page for paseal 


GFA9:2Q D4 


CD 


96 






JSR 


W1N80 


;do 40->S0 convert 


CF4C:20 58 


FC 


97 






JSR 


HOME 


;ho[ne and clear acreen 


CF4F:80 AO 


CEFl 


9B 






BRA 


PWRITERET 


jdisplay cursor, Set OURGH »OURC 


CF51: 




99 


* 










CF5I: 


CF51 


IQO 


^SETUP 


EQU 


* 




CF51J20 60 


C3 


10] 






JSR 


.■?EtROM 


; save LC state, set RDM read 


Cr54;64 22 




102 


PSETUP2 


STZ 


WNDTOP 


iset top to 


CF56:20 OA 


CE 


103 






JSR 


WNDRESr 


;inlt either 40 or 00 window 


CF59:A9 FF 




104 






LDA 


tf&FF 


; a&Eume normal text 


CF5BS95 32 




105 






STA 


INVFLG 




CF5D:A9 04 




1 06 






LDA 


tfM. VMODE 


;is it 


CF5F:2C FB 


0* 


107 






BIT 


VMODE 




CF62:FQ 02 


CF66 


lOB 






BEO 


PSl 


;=>yea 


CF64:46 32 




109 






LSR 


TKVFLD 


;no, Tiiake flag Intferse: 


CF66;AC 7a 


05 


no 


PSl 


LDY 


OURCH 




CF69:Z0 AQ 


CC 


in 






JSR 


GETCUR2 


;set all cursors 


CF6C:AD FB 


05 


112 






LDA 


OUHCV 




CF6F:B5 25 




113 






STA 


cv 




CF71: 




L14 


A 










CF71: 




115 


ft 


Put BASCAtC 


here so wq don' 


*c have to switch 


CF7l! 




116 


A 


In the 


ROMs 


for each character output* 


CF71; 




117 


ft 










CF7i:0A 




ua 


PASCALC 


ASL 


A 





t^ 



t-? 






J 



J 
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L 
L 

E 

r 
E 

E 

E 
E 

l: 

E 
E 



CF72:A8 




119 


TAT 




^calc: base addr in BASL,H 


CF73;4A 




120 


LSR 


A 


•,toT given line no* 


CF74;4a 




L21 


LSR 


A 




CF75:29 


03 


122 


AND 


f?S03 


; 0<-line nQ.<:-$17 


CF77:a9 


04 


123 


ORA 


ff.S^ 


; arg'QOOABCDE, generate 


CF79:S5 


29 


124 


STA 


BASH 


; BASH-ODODOlCD 


CF7B;9S 




125 


TYA 




;arLd 


CF7Ci6A 




12^ 


RQR 


A 


i MSL=-EAaAllOOO 


CF7Dja9 


98 


127 


AND 


#$98 




Cf7Fj85 


28 


128 PA3CLC2 


STA 


MSL 




CF8 L : OA 




129 


ASL 


A 




CF&2:0A 




130 


ASL 


A 




CFe3:04 


2S 


131 


TSB 


BASL 




CF83:6(J 




132 


RTS 






CfB6: 




30 


INCLUDE AUXSTUFF 


;AUX RAM routines 
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cyaS: 




4 *************** 


**************** 


********* 


CFS6: 




5 * NAME 


; MOVEAUX 




CFS6: 




6 * FUNCTION: PERFORM CHOSSBANK MEMORY KOVE 


CFS6: 




7 * rT*FUT 


: Al- 


SOURCE ADDRESS 




CF86: 




a * 


: A2- 


■SOURCE EMD 




CFS&: 




9 * 


: a4- 


DESTINATION START 


CFflfi! 




10 * 


: CARRY SET=MATN— >CARD 


CF86: 




11 * 




CLR-tAHa-->MAlN 


CF86: 




12 * cuTPirr 


i NONE 




CF86: 




13 * VOLATILE: NQtHlNG 




CFSfi: 




lA * CALLS 


J NOTHING 




CFS6! 




15 A********* ****** ************************ 


CFSS: 


CF96 


16 HOVEALTX 


EQU 


* 




CFB6:48 




17 


PHA 




SAVE AC 


CF87:Aa t3 


GO 


IS 


LDA 


RDRAKRD 


SAVE STATE OF 


CP8A:A3 




L9 


PHA 




MEMORY FLAGS 


CF8B:AJ> 14 


CO 


20 


LDA 


E^DRAMWRT 




CPae : 48 




21 


PHA 






CF8F: 




22 * 








CFSF! 




23 * SET FLAGS FOR CROSSBANK MOVE 




CFaF: 




24 * 








CF&F:90 08 


CF99 


25 


BCC 


H0VEC2M 


=>CARD— >MATW 


CF91 :eD 02 


CO 


Z6 


STA 


RDMAIKRAM 


SET FOR MAIM 


CF94:eD 05 


CO 


27 


STA 


HRCARDRAM 


TO CARD 


CF97:B0 OS 


CF9F 


26 


BCS 


MQVESTRT 


->ULWAYS TAKEN) 


CF99; 




29 * 








CF99: 


CF99 


30 MQVEC2M 


EQU 


* 




CF59:SD OA 


CO 


51 


STA 


WRMAtMRAM 


SET FOR CARD 


GF9C:aD 03 


CO 


32 


STA 


RDCARDRAM 


, TO MAIN 


Cr9F: 




33 * 








CF9F: 


CF9F 


34 M0VE3TRT 


EQU 


A 




CF9F:B2 3G 




35 MOVE LOOP 


LDA 


<ALL) 


fget a, byte 


CFA1:92 42 




36 


STA 


CA4L) 


, movie t C 


CFAlsEe i2 




37 


INC 


aAl 




CFA5:DD OZ 


CFA9 


3B 


BN£ 


NF.XTAl 




CFA7;K6 A3 




39 


INC 


A4H 




CFA9:A5 3C 




40 NEXTAl 


LDA 


AIL 




CFAa:C5 3E 




^1 


CKP 


A2L 




CFAD:A5 3C 




42 


LDA 


AlH 




CFAF; £5 5F 




43 


SBC 


\2]\ 




CFBl;E6 3C 




4^ 


INC 


AIL 




CF&3;P0 02 


CFB7 


43 


BNE 


COl 




CFB5:E6 3D 




46 


INC 


AlH 




CFB7:90 EC 


CF9F 


47 col 


RCC 


HOVELOnP 


;=>Tiiore to move 


CFB9j 




4a * 








CFB9:aD 04 


CO 


A9 


STA 


WRMAINRAM 


iCLEAR FLAG? 


CFBC:6e 




50 


PLA 




;CET ORIGINAL STATE 


CFBDilO Q3 


CFC2 


51 


3PL 


C03 


;=>!! WAS OFF 


CFBF:BIJ 05 


CO 


52 


STA 


WRCARDRAM 




CFC2; 


GFC2 


53 C03 


TOU 


* 




CFC2:SD 02 


CO 


54 


STA 


RDHATNRAH 


jCLEAR FLAG! 


CFCSsea 




55 


FLA 




IGET ORIGINAL STATF, 


CFC6; 10 03 


CFCB 


56 


BPL 


MOVERET 


;«>tT WAS OF? 


GFcstaa 03 


CO 


57 


STA 


RDCARDRAM 




CFCB: 


CFCB 


58 HOVEFLeT 


RQU 


* 




CFCB : &8 




59 


FLA 




;Reatare AC 


CFCC:60 




bO 


RTS 







lU^ 



^3 






1861 
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CFCD: 






62 


*1,***i,**i^ifit*ifif**i*i*it1fk**itii*1i1i*1i*1i***ii*ik'k* 




CFCD: 






63 


* NAME 




XFER 




I^^Jj 


CFCD: 






6A 


* FtlKCtlON 


TRAtJSFES CONTROL 


^ROSSEAbTK 


m — 


CFCD: 






6S 


* INPUT 




503ED-TRANSFER ADDR 


■ 


CFCD: 






66 


* 




CARRY SBT-yPER TO 


CARD 


m^^ 


CFCD; 






67 


* 


CLR-XFER TO 


MAIN 




CFCD: 






68 


* 




VFLAG CLR=«OSE STP 


?.P/STK 


t^ 


CFCD; 

CFCD: 






69 
70 


*. 

* OUTPUT 




SET=tJSE ALT 
NONE 


ZP/STlt 


m^^ 


CFCD: 






71 


* VOLATILE 


$03ED/03EE IN DEST BANK 




CFCD: 






72 


* CALLS 




NOTHING 




m - 


CFCD: 






73 


* NOTE 




ENTERED VIA JHP, 


10T JSR 


■ 


CFCD! 






74 


*********ir*±* ************* ii**ir ********** 


■ 


CFCD! 






75 


* 






■^^ 
■ ^ 


CFCD: 




CFCD 


76 


KFER 


EQU * 




GFCDJ48 






7? 




FHA 


J SAVE AC ON CURRENT STACK 


■ 


CFGE: 






78 


* 






S*-i 


CFGE: 






79 


* COPY DESTINATION AIVaRBSS TO 


THE 


■-^ 


CFGE: 






ao 


* OTHER 


BANff SO THAT ME HAVE 


IT 


B^ 


CFCE: 






81 


* tN CASE WR DO A SWAP: 




■ 


CFCE: 






B2 


* 






W ■ 


CFCEiAO 


ED 


03 


83 




LDA $03ED 


;GET XFERADDR LO 


^^^ 


CFDl : 40 






84 




PHA 


JSAVE ON Cl/RRENT STACK 


■ 


CFD2:AD 


SE 


03 


85 




LOA $03EE 


^GET SFERADDR HI 


■ 


CFD5;^8 






S6 




PKA 


;SAVE IT TOD 


g"^ 


CFD6! 






87 


* 






r 


CFD6: 

CF]>6t 






B9 


* SHITCU 

ft 


TO APPROPRIATE BANK: 




1- 


CFD6:gO 


oa 


CFEO 


90 




BCC KF£RC2M 


;«>CARD — >HA1N 




CFDB;8[) 


03 


CO 


91 




STA BDCARWAM 


;SET FOR RUNNING 


5^^ 


CFDB:8D 


05 


CO 


92 




STA WKCARflRAH 


; IN CARD RAM 


■ 


CFDEiBO 


06 


CFE6 


93 




aCS XFERZP 


;'■> always talc^n 


M 


CFEO: 




CFEO 


94 


XFERCZM 


EOU * 




S7a 


CFEQ ! SD 


02 


CO 


95 




STA RDKAl HRAM 


;SET FDR RUNNING 


i^ 


CFE3:SD 

CFE6: 


Oi 


CO 


96 
97 


A 


STA WRMAINRAM 


; IN HAIN (lAM 


L^ 


CFE6t 




CFE6 


98 


XFERZP 


EOU * 


jSWITCH TO ALT ZP/STK 




CFE6 : 6a 






99 




PLA 


; STUFF XFERADDR 


i^ 


CFE7!8D 

CFEA:6a 


EE 


03 


lOD 
IQl 




STA S03EE 
PLA 


; HI AND 


■^ 


CF&B:8D 


ED 


03 


lOZ 




STA 503ED 


: LO 




CFHE:6S 






103 




FLA 


i RESTORE AC 


■ — 


CFEF ! 70 


05 


CFF6 


104 




BVS XFERASF 


;->3witch In altertiace zp 


■ 


CFFl:8D 


OB 


CO 


105 




STA SETSTDZP 


jelae force standard zp 


■^- 


CFF^:50 


03 


CFF^ 


106 




BVC JMFDEST 


;">alw8ys perform transfer 




CFF6:8D 


09 


CO 


107 


XFERAZP 


STA SETALTZP 


jHwlCch In alternate zp 


^^1 '^^ 


CFr9:6C 


ED 


03 


IDS 


JMPDEST 


JMP tsa3ED3 


; ">o f f we go 




CFFC: 






109 


it*1t*******ii******it*if**l****^*iii*1tit**ic***.*-k 




CPFC: 




OCOA 


110 




DS SDCOO-A.SOO 






__2 


NEXT 


OBJECT 


FILE 


NAME IS FIRMa 








FSOQ: 




F600 


31 




ORG F8aRC 




ft 

1 




F80C: 






32 




INCLUDE AUTOSrl 


;F8 (tonttoT tou 


i 
1 


^3 
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F800:iA 

F801:08 
F802:20 
F805;2@ 

F8O8:90 

F80A:69 

FB0C:e5 

FSOE;Bl 

F8L0:45 

FB12:25 

FSli!5l 

Fei6:9l 

FS1S;60 

F8I9! 

F819:20 

F81C:C4 

FB1G:D0 

FSzoica 

F8Z1:20 
F82i:90 
F82&:69 
F82e:ia 
F8Z9:20 
FSZC:6a 
Fe2D;C5 
F82FJ90 

Faaisfeo 

F832J 

Fe32:Aa 

Fa3A:DQ 

F936:Aa 

Fflia:S4 

FSIA: 

F8 3A:A0 

FS3C:A9 

F&3E:S5 

F8A0:20 

F8A3!8S 

FSftAslO 

FS46 : 50 

Fe^7: 

F847:48 

Fa4e:4A 

Feii9:29 

F84B:{>9 

Fei*D:.a5 

Fa4F:&B 

F850:29 

Fa52:90 

FB54:69 

Fa56:35 

F&58S0A 

FB59:OA 

Fa5A:t)5 

FS5G:85 

FS5E:60 

FS5F! 



IBB I 



47 F8 

OF 

02 F80C 

EO 

2E 

26 

30 

26 



00 F8 
2C 

II F831 

at FB 

F6 FSIC 

□ I 

DO F8 

F^ Fe26 



2F 
02 
27 
2]> 

27 
00 
30 
28 F8 

F6 



03 
04 
27 

13 

02 

7F 
2& 



F838 



F83C 



Fa56 



26 
26 



3 PLOT 

5 
6 

7 



10 RTHASK 

11 PLOTl 
12 

L3 
14 
15 
16 

17 * 

18 HLir^E 

19 KLINEI 
20 

21 

22 

23 

2-1 VLINEZ 

25 VLINE 

26 

27 

26 

29 

30 KTSl 

31 * 

32 CLRSCR 
33 

3i CLRTOP 

35 CLRSG2 

36 ; 
37 

38 CLRSG3 

39 

40 

41 

42 

43 

44 * 

4^ GDASCALC 

4b 

47 

4S 

49 

50 

51 

52 

53 

54 GBCALC 

55 

56 

57 

58 

59 

60 * 



LSR 
PHP 
JSR 

PLP 
LDA 

sec 

ADC 
STA 
LDA 
EOR 
AND 
SOR 
STA 
RTS 

JSR 
CPY 

BCS 

INV 
J3R 
BCC 
ADC 
PHA 
JSR 
PLA 
CMP 
BCC 
RTS 

&m 

LDY 
SfY 

LDY 

LDA 
STA 
JSR 

DEY 
BPL 

RTS 

PHA 
TjSR 
AND 
ORA 

STA 
PLA 
AND 
BCC 
ADC 
STA 
ASl. 
ASL 
ORA 
STA 
RTS 



A 


; V-COORD/ 2 






;SAVE LSB IN 


CARRY 


GBASCALC 


;CALC BASE ADR IN GBASL,H 




; RESTORE LSB 


FROM CARRY 


pJ$OF 


;MASK $0F IF 


EVEM 


RTHASK 






#$E0 


;HASK $F0 IF 


ODD 


KA15K 






(GfiASD.Y 


; DATA 




COLOR 


; XOR COLOR 




HAS^ 


J ANIl MASK 




(GHASD.Y 


J KOR DATA 




<CBASL),t 


; TO DATA 





PLOT 

H2 
RTSl 

PLOTl 

HLIKEl 
^501 

PLOT 

VZ 
VLINE2 



CLRSG2 

#527 

VZ 

*IS27 

^500 

COLOR 
VLIHE 

CLRSC3 



A 

#S03 
^S04 
GBASH 

rfSlfl 

CBCALC 

rf$7F 

CBASL 

A 

A 

GBASL 

GBASL 






Km 



SPLOT SQUARE 

;DC1»E7 

; YES, RETURN 

; NO, INCR INDEX (X-COORD> 

J PLOT m%t SQUARE 

; ALWAYS TAtCEM 

;ME)tT Y-COORD 

i SAVE ON STACK 

; PLOT SQUARE 

jDOHE? 

; NO. LOOP. 



;HAI ¥. FULL ECRN CLR 

[ALWAYS TAKEN 

:HAX Y. TOP SCRH CLR 

[STORE AS BOTTOM COORD 

FOR VLINE CALLS 

jRIGHTMOST X-COORD CCOLUMN) 

;TOP COORD FOR ULI^^e CALLS 

; CLEAR COLOR (BLACK) 

jDRAW VLTNE 

;WEXr LEFTMOST S-COORD 

'.LOOP UNTtl. DONE. 



;FOR LNPUT OODEFCH 

[CEMERATE GBASH-aOOOOLFG 
;AKD GBASL=HDEOE0OC 
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IH" 



1 
1 



Fa5F:A5 

Fa6I:lS 

FS62:69 

Fe64r29 

F866:83 

F86fl;0A 

F869:OA 

FS6A:DA 

FS6B:0A 

F&6C:Ci5 

Fe6E:e3 

Fe70:60 

F671: 

FS71:U 

Fe72:0S 

F873;ZO 

F876:B1 

F878:2fi 

Fa79:90 

Ffl7Br4A 

F87C : 4A 

F37D!*A 

r87E:4A 

F87F:29 

F&81:60 

Fa82: 

F862:A6 

Fe84:A6 

F8e6:20 

FaB9:2a 

Fd8C:Al 

FflSErAB 

FSSFriA 

Fe90:90 

Fe92j6A 

F893:B0 

F895J29 

Ffl97;4A 

FB9SjAA 

F899:BD 

Fe9C:20 

Fe9F:D0 

F8A1:A0 

F8A3:A9 

FeA5:AA 

FSA6 : BD 

FeA9!85 

FfiAB:29 

F8AID: 

FBADiflS 

F8AFS20 

Fefl2!F0 

F8B4f29 

F8B6:AA 

F8B7:9& 

FBBSiAO 

F8gA:eO 

FeaCiFO 



30 

DF 
30 



30 
30 



47 F8 
26 



F37F 



04 



OF 



3A 
3B 
96 FD 

4a F9 
3A 



05 F897 

OC F8A1 

87 



62 F9 

79 F8 

04 FBA5 

FC 

00 

A6 ¥9 

2E 

03 

2F 

35 FC 

18 FBCC 

BF 



03 
BA 
OB F8C9 



61 
62 
63 

M 
65 
66 

67 
68 
69 

70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
62 
S3 
84 
85 
66 
87 

as 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 

100 

101 

102 

103 

lOi 

105 

106 

107 

108 

109 

110 

HI 

112 

112 

lU 

U5 

116 

U? 



NXTCOL 



SETCOL 



SCRN 



SCRN2 



RTHSK^ 

INSDSI 



TRSDS2 



LDA 
ChC 
AOC 
AND 
STA 
ASL 
ASL 
ASL 
\Sh 
ORA 
STA 
RT5 

LSR 
PHP 
JSR 
LDA 
PLP 
BCC 
LSR 
L&R 
LSR 
LSR 
AND 
RT3 

LDX 

jsa 

JSR 

LDA 
TAY 

LSR. 



ROR 
BCS 
ANO 

lEVEK LSR 
TAX 
LDA 
JSR 
SHE 

ERR LUY 
LDA 

GETFMT TAX 

LDA 
STA 
AMD 

; (0*^1 BYTE, 1" 
STA 
JSR 
BEQ 
AfID 
TAX 
TYA 

lhy 

CPX 

BEQ 



COLOR 

#$03 

*$0F 

COLOR 

A 

A 

A 

A 

COLOR 

COLOR 



GBASCALC 
CGBASD.Y 

RTMSKZ 

A 

A 

A 

A 

#SOF 



;lNCaEHEKT COLOR BTf 3 

[SETS C0L0R=17*A HOD 16 

I BOTH HALF BYTES OF COLOR EQUAL 



*REftD SCREEN K-COQRC/2 

;SAVE LSB (CARRY J 

iCALC BASE ADDRESS 

; GET BYTE 

1 RE STORE L5B FROM CARRY 

;tF EVEN, USE LO H 



; SHIFT HIGH HALF BYTE DOWK 
;HASK 4-BITS 



PCL 

PCH 

PRYX2 

FRBLHX 

(PCL.X) 

A 

lEVEK 

A 

EHR 

#$87 
A 

FMT1,X 

SCRM2 

GETFMT 

1*$FC 

ifSOQ 

FMT2.X 
FORMAT 

#$03 
2 B¥TE» Z-3 BYTE) 

LENGTH 

rrewops 

GOTONE 

*$8F 



;PRINT PCL.H 



J FOLLOWED SY A BLA>rK 

iOET OPCODE 

;EVEK/ODD TEST 

;BIT 1 TEST 

jX)£J{:)firxll INVALID OP 

(MASK BITS 

;LSB INTO CAltflY FOR L/R T£ST 

;GET FORMAT irmglt BYIE 
;R/L H-BYTE ON CARRY 

{SUBSTITUTE SFC FOR INVALID OPS 
;SET PRINT FORMAT INDEX TO 

; INDEX INTO PRINT FORMAT TABLE 
;SAVE FOR ADR FIELD FORMATTING 
;MASK FOR 2-BIT LENGTH 



#$03 
#$8A 
m)KDK3 



Ig^t index for new opcodes 
;found a new op (,ot no op) 

;HASK FOR IXXXlOlO TEST 

; SAVE IT 

; OPCODE TO A AGAIN 
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hB9 



FeBE:iA 




il9 


HMNDXl 


LSR 


A 


F8flF:gO a& 


FBC5 


12Q 




BCC 


MNNtiX3 


FeCl:iA 




121 




LSR 


A 


F3C2 : 4A 




122 


^fNNI>X2 


LSR 


A 


F8C3:09 20 




123 




ORA 


iCS20 


FBCSsSS 




i2A 




DEY 




F8C6:PQ FA 


F8C2 


125. 




BM£ 


MNTJDX2 


F8Ca:CB 




12& 




INY 




F8C9 : Sa 




127 


HNNDX'J 


T>KY 




F8CA:DQ f2 


F8BE 


12B 




BNE 


MNHDXl 


F8CCi6a 




129 


GOTO HE 


RTS 




F8CD: 




130 


* 






F8C1):FIS FF 


FF 


L31 




DFB 


SFF,$FF^SFF 


FSDO; 




132 


* 






FaDO:20 82 


F8 


135 


INSTDSP 


JSR 


INSDSl 


FSDJ^'iS 




134 




PHA 




FaD4:Bl .lA 




135 


PRJlTOP 


LDA 


(pcL),i; 


FeD6:E0 DA 


FD 


136 




JSR 


PR BYTE 


FBD9:A2 01 




U7 




LDX 


#$01 


FSDB:20 4A 


F9 


13B 


PRNTBL 


JSR 


PRBL2 


F8DE:C4 2F 




139 




CPY 


LENGTH 


F8E0:CB 




140 




llfY 




F8El:90 Fl 


FSDA 


141 




BCC 


PRMTOP 


F8E3:A2 03 




142 




LDX 


ffS03 


F8ES:C0 04 




143 




CPY 


if$Qi* 


F8E7:90 FZ 


F8D& 


144 




BGC 


PRNTBL 


FeE»:fte 




145 




FLA 




FSEA;A8 




146 




l/K'i 




F«EBjB9 CO 


F9 


147 




LDA 


MNEML,¥ 


F8EEJ&5 2C 




148 




STA 


LMNZH 


F&F0^B9 OD 


FA 


149 




LDA 


MNEMR,T 


F8F3:@3 2D 




150 




STA 


RMfJEM 


F8F5:A9 00 




131 


PRHNl 


LDA 


#SDO 


F8F7:A0 05 




152 




uyi 


#S05 


F8F9:06 2D 




153 


PRMN2 


ASL 


RMNEH 


FaFB:Z6 2C 




154 




ROL 


LMNEH 


f'BFD : 2A 




155 




ROL 


A 


F9FE ! Sfi 




156 




QEV 




F3FF:D0 F8 


FBF9 


157 




3NE 


PR>&]2 


F90l:69 BF 




i5a 




ADC 


flSBF 


F903 : 20 ED 


FC 


159 




JSH 


COtfT 


F906 : CA 




160 




DEX 




F907:DO EC 


F8F5 


161 




gtm 


FRKHl 


F909:Z0 kS 


F9 


162 




JSR 


PRBLNK 


F90C:A4 2F 




163 




LD¥ 


LENGTH 


F90E:A2 06 




164 




L3>X 


i?506 


F910:E0 03 




165 


PRADRl 


CPX 


#$03 


F9l2;FO IC 


F9 30 


166 




BEO 


PEUDR5 


F9i4:06 2E 




1^7 


PRADR2 


ASL 


FORMAT 


F9l&:90 OE 


F526 


i6e 




BCC 


PRA;3R3 


F918:BD B9 


F9 


i6g 




LDA 


CHARl-UX 


F9l8:2Ci ED 


FD 


170 




JSR 


COUT 


F91E:BD B3 


F9 


171 




LDA 


CHAR2-l,X 


F921IF0 03 


F926 


172 




BEQ 


PRAnR3 


F9Z3t20 ED 


FP 


173 




JSR 


COUT 


F926:CA 




174 


PRADR3 


DEX 




F927:D0 E7 


F910 


175 




BNE 


PRADRl 


F929 ; ^0 




176 




RTS 





JFORM INDEX INTO MfJEMOKtC TABLE 

; I) IXXXIOIO --> OOIOIXXX 

i 2) XXXYYYOl -> OOlllSXX 

; 3> XXXYYYIO -> OOllOXXX 

; 4) XXXYVIOO => OOIOOXXX 

; 5) XXXXXOOO -> OOOXXXXX 



;GEW FMT, LEN BYTES 

iSAVE MNEMONIC TABLE INDEX 



1 PRINT 2 BLANKS 

-PRINT INST Cl-3 BYTES) 
; IN A 12 CHR FIELD 

;CHAR CX3UNT FOB MNEMONIC INDEX 



; RECOVER MNEMONIC INDEX 



; FETCH 3-CHAR Ml^EMONIC 
; (PACKED INTO 2-BYTES) 



jSHIFT 5 BITS OF CHARACTER INTO A 
; (CLEARS CARRY) 



;ADD "?" OFFSET 

: OUTPUT A CHAR OF HNEM 



jOUTPUt 3 BLANKS 

;CHT FOR ft FORMAT BITS 

i IF X=3 THEU ADDR. 



^m 



g5 



J 



1901 
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F92A 








177 


* 








F92A 


:Be 






179 


PRAM4 


DEY 






F92B 


:30 


E7 


F914 


179 




BMI 


PRADR2 




F92D 


:20 


DA 


FD 


l&O 




JSS 


PRBYTE 




F950 


:A5 


2E 




1«1 


PRADR5 


LDA 


FORMAT 




F932 


:C9 


ES 




182 




CMP 


#SE8 


[HANDLE REL ADR MODE 


r934 


:B1 


3A 




183 




LDA 


CFCL),Y 


i SPECIAL (PRINT TARGET, 


F936 


:90 


F2 


F92A 


la^ 




acc 


PRADR4 


\ NOT OFFSET) 


F938 


;20 


56 


F9 


185 


R£LADR 


JSR 


PCADJ 3 




F93B 


:AA 






18& 




TAX 




;PCL,PCH+OFFSKT+J TO A,Y 


F93C 


:E8 






1S7 




INX 






F93D 


J DO 


01 


F940 


laa 




BNB 


PRNTYX 


;-H TO Y,X 


F93F 


:CS 






189 




IMY 






F94Q 


;9e 






190 


PENTYX 


TYA 






F941 


:20 


DA 


FD 


191 


PRNTAX 


JSR 


PRSYTE 


^OUTPUT TARGET ADR 


F944 


:9A 






192 


PRNTX 


TXA 




; OF BRANCH AND RETURN 


F945 


-4C 


DA 


FD 


193 




JMP 


PRBYTE 




F94a 








194 


it 








F9i3 


A2 


03 




195 


PRBLNK 


LDX 


#503 


; BLANK COUNT 


F9AA 


A9 


AO 




196 


PRBL2 


LDA 


*$A0 


JLOAD A SPACE 


F^iC 


20 


ED 


FD 


197 


PFBL3 


JSR 


COUT 


; OUTPUT A BLANK 


F9A7 


CA 






19S 




DEX 






F950 


DO 


F8 


F94A 


199 




BNE 


PRBL2 


;LOOF UPn'lL COUNT-0 


F952 


60 






200 




ItTS 






F953 








201 


* 








F953 


3fl 






Z02 


PCADJ 


S^C 




;0-l BYTE, 1=2 BYTE, 


F954 


A5 


2F 




203 


PC AD J 2 


LDA 


LENGTH 


; 2-3 BYTE 


F9^6 


A4 


3B 




204 


PCADJ 3 


LDY 


PCH 




F958 


AA 






205 




TAX 




;TEST DISPLACEMENT SIGN 


F959 


ID 


OL 


F95C 


206 




BPL 


PCADJ4 


; (FOR REL BRANCH) 


F95B 


as 






207 




DET 




JEXTEMD NEC BY DECR PCH 


F95C 


65 


3A 




2oa 


PCADJ4 


ADC 


PCL 




F95E 


90 


01 


F96L 


209 




BCC 


Rr£2 


;PCL+LENqTH(OR niSPL)+l TO A 


F960 


ca 






210 




IHY 




I CARRY INTO Y tPCH) 


F961 


60 






211 


RTSZ 


RTS 






F962 








212 


* 








F962 








213 


i FMTl BYTES! 


KXXXXXYO ISSTRS 


F962: 








214 


; IF YHJ 




THEN RIGHT 


HALF BYTE 


F962: 








215 


; IF Y-i 




THEN LEFT HALF BYTE 


F962: 








216 






(X-INDEX) 




F962: 








217 


* 








F96Zi 


OF 






218 


FMTl 


DFB 


SOF 




F963: 


22 






219 




DFB 


S22 




F964: 


FF 






220 




DFB 


$FF 




F965: 


33 






221 




DFB 


S33 




F966: 


CB 






222 




OFB 


see 




F967: 


62 






223 




DFB 


S62 




F96a: 


FF 






224 




DFB 


$FF 




F969: 


73 






225 




DFB 


$73 




F96A: 


03 






22& 




DFU 


$03 




F96B: 


22 






227 




DFB 


S22 




F96C: 


FF 






22S 




DFB 


$FF 




F96D: 


33 






229 




DFB 


533 




F9&E! 


CB 






23Q 




DFB 


SCB 




F9fiF: 


66 






231 




UFB 


S&6 




F970: 


FF 






232 




DFB 


SFF 




F971J 


11 






233 




DFB 


577 




F972J 


OF 






234 




DFB 


SOF 
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F973:20 


235 


DPB 


S20 




F974;FF 


236 


DFB 


$FF 




F975:33 


237 


DF» 


$33 




Fi76:CB 


238 


DFB 


$ca 




F977:60 


239 


DFl 


$60 




F973iFF 


240 


DFB 


$FF 




F979:70 


241 


DFB 


570 




F97A:0F 


242 


DFB 


$0F 




F97B;22 


243 


DFa 


522 




F97C:Fr 


244 


DFB 


SFF 




F97DI39 


245 


DFB 


$39 




F57EJCB 


246 


DFB 


SCB 




F97F;66 


a47 


DFB 


566 




F 980 IFF 


24B 


DFB 


$FF 




F9S1:7D 


249 


DFB 


$7D 




F9B2:DB 


250 


DFB 


$0B 




F9S3:32 


2S1 


DFB 


$22 




F984:FF 


252 


OFB 


SFF 




F985:33 


253 


DFB 


S33 




F9a6:CB 


254 


DFB 


SCQ 




F987 ! hb 


2S3 


DFB 


$A6 




F9aB:FP 


256 


DFB 


SFF 




F989t73 


257 


DPB 


S73 




F98A:U 


25e 


DFB 


$11 




F98Bt22 


259 


DFB 


$22 




F9aC:FF 


260 


DFB 


$FF 




?99D:33 


Z61 


QFB 


S33 




F9a£:CB 


262 


DFB 


$CB 




F98F:A6 


263 


DFB 


$A6 




F990:FF 


264 


DFB 


SFF 




F991:87 


265 


DFB 


sa7 




F992:01 


266 


DFB 


$01 




F993:22 


267 


DFB 


$22 




F99^:FF 


26a 


DFB 


SFF 




F995:33 


269 


DFB 


$33 




F996;CB 


270 


DFB 


SCB 




F997:60 


271 


DFB 


S60 




F993:FF 


Z7Z 


DFB 


$FF 




F999:70 


273 


DFB 


S70 




F99A:Q1. 


274 


DfB 


$01 




F99B:22 


275 


DFB 


522 




F99C:FF 


276 


DFB 


SFF 




F99D:33 


277 


DFB 


$33 




f99ErCB 


278 


DFB 


SCB 




F99F:6Q 


279 


DFB 


$60 




F9A0 ! FF 


2S0 


DFB 


SFF 




F9A1:70 


2S1 


DFB 


S70 




F9A2:24 


282 


DFB 


S24 




F9A3:31 


283 


DFB 


S31 




F9A4l65 


2S& 


DFB 


$65 




F9A5:78 


285 


DFB 


S7a 




F9A6: 


2m 


i ZZXXXYOl INSTR'S 




F9A6:O0 


287 


FHT2 DFB 


$no 


EllA 


F9A7:2l 


288 


DFB 


S21 


IMM 


F9A8:fll 


289 


DFB 


$81 


Z-PAGE 


F9A9:a5 


290 


DFB 


$B2 


AfiS 


F9AA:59 


291 


DFB 


S59 


(ZPAG.X) 


F9AB:4D 


292 


DFB 


$4D 


(ZPAG),T 



]Lm 






Wm 



5^ 
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F9ACE91 


293 


DFB 


$91 I 


iFAG,): 


r9AD : 92 


294 


DFfl 


S5 2 


ABS^X 


F9AE ; 8& 


295 


DFB 


se6 


,ABS,Y 


F9AF:4A 


296 


DFB 


S4A 


fABS) 


F9B0:95 


297 


DFB 


S85 


ZPAG^V 


F9Bl!9B 


29a 


DFB 


S9D 


RELATIVE 


F9BZ:49 


299 


DFB 


S49 ; 


;ZPAC) (new) 


F9B3:5A 


3Q0 


DFa 


S5A ; 


[ABS,]t) (new) 


F9B4: 


301 * 








F9B4:09 


302 CHAR2 


DFB 


SD9 


iyf 


F9B5:00 


303 


DFB 


sao ; 


(hyce F of FMT2) 


F9B&:ne 


304 


DFB 


$DS 


'Y' 


?9B7:A4 


305 


DFB 


SA4 


'S' 


F9Ba:A4 


306 


DFB 


SA4 


'S' 


F9B9:00 


307 


DFB 


soo 




F9&A: 


306 * 








F9BA:AC 


309 CHAR I 


DFB 


SAC 


1 t 


F9BB:A9 


310 


DFB 


SA9 


')' 


F9Bq:AC 


311 


DFB 


SAC 


t 1 

* 


F9BD:A3 


312 


DFB 


SA3 


'<" 


F9BE:Ae 


313 


DFB 


SAfl 


'C 


F9BF:A^ 


314 


DFB 


SA4 


■$' 


F9C0:IC 


315 mtmL 


DFB 


SIC 




FSCUBA 


316 


DFB 


$aA 




F9C2:1C 


317 


DFB 


SLC 




F9C3:23 


3LB 


DFB 


S23 




F9CA:5D 


319 


DFB 


$5D 




F9C5:Sa 


320 


DFB 


$8B 




F9C6:1B 


321 


DPB 


SIB 




F9C7:A1 


322 


DFB 


SAJ 




f9ca;9D 


323 


DFB 


?9D 




F9C9:8A 


324 


DFB 


$8A 




F9GA:1D 


325 


DFB 


$1D 




F9CB;23 


32& 


DFB 


S23 




79GC:9a 


327 


DFB 


S9D 




FgCDiSB 


32fi 


DFB 


5a& 




F9CE:]D 


329 


DFB 


$1D 




F9CF: Al 


330 


DFB 


$A] 




F9D0llC 


331 


□ FB 


$IC ;BRA 


F9D1:29 


332 


DFB 


529 




F9D2:19 


333 


DFB 


$19 




F9D3:AE 


334 


UfB 


$AE 




F9Di:69 


335 


DFB 


$69 




F9D5;A8 


336 


DFB 


$AB 




F9D6 : 1 9 


337 


DFB 


$19 




F9D7:23 


338 


DFB 


$23 




F9De ; 24 


339 


DFB 


S24 




F9D9!53 


340 


DFB 


S53 




F9DA:1B 


341 


DFB 


SIB 




F9DB!23 


342 


DFB 


S23 




F9aC:24 


343 


DFB 


$24 




F9DD:53 


344 


DFB 


$53 




F9DE:I9 


345 


DFB 


S19 




F9DF:AL 


346 


DFB 


$A1 ■ 


(a) fdrhat above 


F9E0;AD 


347 


DFB 


SAD ; 


TSB 


?9E1:1A 


348 


DFB 


$IA 




F9E2:5B 


349 


Dt'B 


$5B 




F9E3:5a 


350 


□FB 


S5B 
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F9E4:A5 


351 


DFB 


SA5 




F9B5:69 


352 


DFB 


S69 




F9E6:24 


353 


DFB 


S2A 




^9^7:24 


354 


OFB 


S24 


; CB> FORMAT 


F9ES:AE 


355 


1>FB 


SAJ3 




F9E9:AE 


356 


DFB 


SA£ 




F9EA:A8 


357 


DFB 


SAe 




F9EB:AD 


358 


DFb 


$AD 




F9EC:29 


359 


DFB 


529 




F9EI>:eA 


360 


DFB 


58A 




F9EE:7C 


361 


DFB 


$7C 




F9BF:8B 


362 


DFB 


$8H 


? (C) FORMAT 


F9F0:15 


363 


DFB 


$15 




P9F1:9C 


364 


DFB 


$9C 




F9F2:6D 


365 


DFB 


$6D 




F9F3:9C 


366 


DFB 


S9C 




F9FA : A5 


36r 


DFB 


$A5 




F9F5169 


3«S 


DFB 


$6^ 




F9F6S29 


369 


DFB 


$29 




F9F7J53 


370 


DFB 


$53 


i CD) FORMAT 


F9FB;e4 


371 


DFB 


S.84 




F9F9:13 


372 


DFB 


&13 




F9FAJ3A 


373 


DFB 


$34 




F9FB:ll 


374 


DFB 


$U 




F9FG:AS 


375 


DFB 


SA5 




F9FD:69 


376 


DF3 


S&5 




F9FE!25 


377 


DFB 


S23 


; (E) FORMAT 


F5FF:A0 


378 


DFB 


$A0 




FAOOj 


37? * 








FAOOsOa 


3@0 MNEHR 


DFH 


$D8 




FA01t62 


361 


DFa 


$62 




FA02:SA 


3«2 


DFB 


$5A 




FA03:4S 


383 


DFB 


$48 




FAOfitZa 


304 


DFa 


$26 




FA05:62 


3S5 


DFB 


$62 




FA06^9A 


386 


DFB 


$54 




FA07:88 


387 


DFB 


see 




FA08 ! 5* 


3as 


DFB 


554 




FA[)9:44 


389 


DFB 


544 




FAOAjCS 


390 


DFB 


?C6 




FAOB:54 


391 


DFB 


S54 




FAOC : 68 


392 


DFB 


566 




FA0D:4i^ 


393 


DFR 


S44 




FACE ; ES 


394 


DFB 


$Efl 




FA0F:94 


395 


DFE! 


S94 




FAlOsCA 


396 


DFB 


5C4 


;BRA 


FA L 1 : B4 


397 


DFB 


SB4 




FAl2;0a 


398 


DFB 


$0S 




FAL3:&A 


399 


DFB 


$84 




FAH:74 


400 


DFB 


S74 




FA1S:B4 


401 


DFB 


$34 




FAl6:2a 


402 


DFB 


$26 




FA17:&E 


403 


DFB 


S&E 




FA18:74 


404 


DFB 


$74 




FA19:F4 


405 


DFB 


$F4 




FALA:CC 


406 


DFB 


$CC 




fAlB:4A 


407 


DFB 


$4a 




MIC: 72 


406 


DFB 


$72 





J 

Ml 



d 

"J 



b-i 



d 
J 



1941 
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FA1D:PZ 


409 




QFB 


SF2 


FA1£:AA 


410 




DFB 


$A4 


FA1F:3A 


411 




DFB 


$8A 


FA20J06 


41Z 




DFB 


$06 


FA2 1 : AA 


413 




DFB 


$AA 


FA22;A2 


4U 




DFB 


$A2 


FA23;A2 


415 




DFB 


$A2 


FA24:74 


416 




DFB 


S74 


PA25;74 


417 




D?B 


$74 


FA26:74 


41& 




DFB 


S74 


FAZ7:72 


419 




DFB 


572 


FA2fl : 44 


420 




DFB 


S44 


FA29:63 


421 




DFB 


S6S 


FA2A: B2 


422 




DFB 


SB2 


FA2B:32 


423 




DFB 


§32 


FA2CIE2 


424 




DFB 


SB2 


FA2D:;2 


425 




DFB 


S72 


FA2E!2Z 


ii26 




DFB 


S22 


PA2FS72 


427 




OFB 


$72 


FA30:1A 


428 




DFB 


$1A 


FA31:1A 


429 




DFB 


$1A 


FA32:26 


430 




t)FB 


S26 


FA33:26 


431 




DFB 


S26 


FA34:72 


432 




DFB 


$72 


FA35:72 


433 




DFB 


572 


FA36 : SB 


434 




DFB 


S83 


FA37:C8 


435 




DFB 


sea 


FA3B:Ci 


436 




DFB 


SC4 


FA39:CA 


437 




DFH 


5CA 


FA3A:26 


43 8 




DFH 


$26 


FA2B:4B 


439 




DFB 


$4a 


FA3C;4£i 


440 




DFB 


$44 


FA3D;44 


441 




DFB 


$44 


FA3EJA2 


442 




DFB 


SA2 


FA3F;€8 


443 




DFB 


see 


FA40; 


444 * 








FA40:48 


445 TRQ 


PHA 




FA41;68 


446 




PIA 




FA42:68 


447 




FLA 




FA43:4C 06 CS 


443 




JKP 


laoi 


FA46: 


449 * 








FA46:EA 


450 




NOP 




FA47:' 


451 * 








FA47: 


452 * 


HEHBRK Is called by the 


FA47: 


453 * 


set 


the hardware to lt& 


FA47J 


454 * 


the 


state In 


the acc'itnul 


FA4;: 


455 * 


to ( 


o break p 


rocessLni^ g 


FA47: 


456 * 


can 


restore t 


he machine 


FA47: 


457 * 








FA47:83 44 


459 NEtfBRK 


STA 


MAC STAT 


FA49:7A 


459 




PLY 




FA4A : FA 


460 




PLX 




FA4B:68 


461 




PLA 




FA4C: 


46 2 * 








FA4C:2fi 


463 BKEAK 


PLP 




FAiD:ZO 4A FF 


464 




J&R 


SAVE 


FA50:6e 


465 




PLA 




FA51:a5 3A 


46& 




STA 


PCI. 



■ (A) FORMAT 

; TSB 



; (B) FORMAT 



; (C) FORMAT 



(D) FORMAT 



I (E) FORMAT 

; save accumulator 

i rescued by stack trick Ister 

;do rest of IKO handler 



Interrupt handlar which has 
default state and encoded 
ator- Software that wants 
sing full system renqurces 
state from this value, 

»5dve state: of nachltue 
jrestore r*glsCers for save 



;Note: same as aid BREAK routineM 
jsave reg's on BRK 
; including PC 



Appendix I; Firmware Listings 



1 195 



FA53:&e 






467 






PLA 






FA5il*5 


3B 




468 






STA 


PCH 




FA56J&C 


FO 


03 


469 






JMP 


(BRXV) 


lesU BFX HANDLER 


rA59! 






470 


* 










FA59J20 


82 


F8 


47 L 


OLDflaK 


JSR 


INSDSl 


;PRTHT USER PC 


FAl5Cj20 


DA 


FA 


472 






JSii 


RGDSVl 


\ AND REGS 


FA5FS4C 


65 


FF 


473 






JJCP 


HON 


;C0 TO MONITOR CNO PASS GO, N 


FA6Z; 






47 A 


« 










FA62;D8 






47 5 


RESET 


CLD 




;D0 THIS FIRST THIS TIME 


FA63:20 


9A 


FE 


476 






JSFl 


SETNORM 




FA6&:20 


2F 


FB 


477 






JSK 


INIT 




FA69:aO 


93 


FE 


473 






JSR 


SETV ID 




FA6C:20 


89 


FE 


479 






JSR 


SETKBD 




FA6F:20 


IC 


CA 


480 






JSR 


tNtTMOtfSE 


; Initialize the niouse 


FA7Z:20 


04 


CC 


481 






JSR 


CLRPORT 


;clear port setup hytea 


FA75:9C 


FF 


04 


482 






STZ 


ACIABUF 


; and the coinmahead buf f e c 


FA78TAD 


5F 


CO 


483 






LOA 


SETAN3 


; AN3 = TTL HI 


FA7B:20 


BD 


FA 


484 






JSB 


RE =;et . \ 


; Initialise other devices 


FA7E;2C 


1,0 


CO 


485 






BIT 


KBDSIRB 


; CLEAR KEYBOARD 


FAB L : D8 






486 


HSWKOH 


CLD 






FAB2:20 


3A 


FF 


487 






JSR 


BELL 


; CAUSES DELAY IF KEY BOUNCES 


FA8^:AI1 


F3 


03 


483 






LDA 


SOFTEV+l 


;IS RESET HI 


FAeB:49 


A5 




489 






EOR 


lf$\5 


;A FUNNY COMFLEMENT OF THE 


F ABA; CD 


FA 


03 


490 






CMP 


PWREDUP 


; PWR UP BYTE tfl 


FASDiDO 


17 


FAA6 


491 






BNE 


PWRUP 


; NO SO FWRUP 


FA8F;AD 


F2 


03 


492 






LDA 


SOFtEV 


; YES SEE IF COLD START 


FA92JD0 


3B 


FACF 


493 






BNE 


NO FIX 


; HAS BEEN DONE YET? 


FA94;A9 


EO 




494 






LDA 


flSEQ 


; DOES SEV POINT AT BftSIC? 


FA96!CD 


F3 


03 


49 5 






CMP 


SOFTEV+t 




FA995DO 


3^4 


FACF 


496 






BNE 


NOFIX 


; YSS so REENTER SYSTEM 


FA93JA0 


C3 




497 


FlUSEV 


LDY 


n 


; NO SO POIMT AT WARM START 


FA9D:3C 


F2 


03 


493 






STY 


SOFTEV 


; FOR NEXT RESET 


FAAOliC 


00 


EO 


499 






JMP 


BASIC 


; AfJD DO THE COLD START 


FAA3: 






500 


* 










FAA3 : ZO 


3A 


FF 


501 


BEEFFIX 


JSR 


BELL 


;Beep on powetup 


FAAG: 






502 


■k 










FAA6:Z0 


CA 


FC 


50 3 


PWRUP 


JSR 


COL OS TART 


;Tra3h Tiieiaory» init ports 


FAA5: 




rAA9 


504 


SETPC3 


EQU 


A 


; SET PAGE 3 VECTORS 


?AA9:A2 


05 




505 






LDX 


#5 




FAAB:BD 


FC 


FA 


506 


SETPI,P 


LDA 


PtfRCON-l,X 


; WITH CNTRL B ADRS 


FAAE:9D 


EF 


03 


507 






STA 


BRKV-l,X 


; OF CURRENT BASIC 


FABlrCA 






508 






DEX 






FAB2:D0 


F7 


FAAB 


509 






BNE 


SETPLP 




f^st*■,^9 


■C6 




510 






LDA 


I^SC6 


5 LOAD HI SLOT +1 


FAB 6 1 80 


5A 


FB12 


5U 






BRA 


PWRUP2 


;br;9n&h around DLneinonlcd 


FAB8: 






512 


* 










FAB8! 






513 


* 


Bictensl 


on to 


MSEML [left 


DiTieaoTilcs) 


FAB8t 






514 


1^ 










FAB6 : BA 






515 






OFfl 


$M 


jPtTf 


FAB9 ! 9B 






516 






DFB 


SBB 


;PLY 


FABA:A5 






517 






DFB 


$A5 


;STZ 


FABBiAC 






318 






DFB 


$AC 


;TRB 


FABCrOO 






519 






DFB 


$00 


;?M 


FABD: 






520 


A 










FftBD: 






521 


A 


This extension Co che Qonlcor reset routine t$FA62) 


FABD: 






522 


A 


checks 


for a 


pple keye. 


[f both are pressed. It goes 


FABD: 






523 


* 


into ar 


STarciser mode^ 


If Che open apple key only is 


FABDf 






524 


A 


prg'8se<3 


, EKinory £s 9el«cttvely trashed and a coliJ start 



J 



"J 



u^ 






1961 
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FABD: 


52 5 


* "ts done. 






FABD: 


526 


4 








FABD;A9 FF 


527 


RESET. X 


hUf^ 


#?FF 




FABFlSD FB 34 


528 




STA 


VMOGE 


; Initialize mode 


FAC2!0E 62 CO 


529 




ASL 


BLlTNl 




FAC3:2C 61 CO 


530 




eiT 


EUTNO 




FACSilO 64 FB2e 


531 




BPL 


RTS2D 




FACA;90 D7 FAA3 


532 




BCC 


BEEPFIX 


; open apple only, reboot 


FACCiAC 7C C7 


533 




JHF 


HANGER 


;both apples, exercise 'er 


FACF; 


534 


* 








FACFs&C P2 03 


515 


NQFIX 


JMF 


( S0FTRV5 




FAD2: 


536 


* 








FAD2iCl Dfl D^ DO 


537 


RTBL 


A^C 


'AXlfPS' 




FAfi7: 


31fi 


* 








FAE7:20 8E FD 


539 


REGDSP 


JSR 


CROtlT 


; DISPLAY USER REG CONTENTS 


FACA:A9 45 


540 


&GDSP1 


tm 


#$4 5 


;WETH LABELS 


PACC:85 40 


541 




STA 


A3L 




FADEIA9 OO 


542 




LDA 


*soo 




FAEOiSS 41 


543 




STA 


A3H 




FAE2:A2 FB 


544 




LOX 


ii'$FB 




FAE4:A9 AO 


545 


RDSPl 


LDA 


#SAO 




FAE6i20 ED FE 


546 




JSR 


COUT 




FAE9:BD D7 F5 


547 




LDA 


RTBL-Z51pX 




FAEC:20 EP FD 


54e 




JSR 


COUT 




FAEf:A? BD 


549 




LDA 


*$BD 




FAFl!20 ED FD 


550 




JSR 


COUT 




FAF4:B5 4A 


551 




LDA 


ACC+5,X 




FAF6;eO OA FB02 


552 




BRA 


RGDSP2 


; make room for mnemonics 


FAF8: 


553 


A 








FAFS: 


554 


* Right 


half of 


new onemonlcs 


» indexed from HNEMR 


FAF8: 


555 


* 








FAFe:74 


556 




DFB 


S74 


;PHY 


PAF9:74 


557 




DFB 


S74 


;PLY 


FAFAr7& 


55e 




DFB 


S76 


JSTZ 


FflFEtC6 


559 




DFB 


SC6 


;TRB 


FAFCtOO 


560 




DFB 


SQO 


;??? 


FAFD: 


561 


* 








FAFDi39 FA 


562 


PWRCON 


DW 


OLDBRK 




FAFFiQO EO 45 


563 




DFB 


SOD^gEO^$45 




FB02: 


564 


« 








FB0Z:2O DA FQ 


565 


RGDSP2 


JSR 


PRBYTE 




FB05:E8 


566 




INX 






FB05:3O DC FAE4 


567 




BMI 


RD^Pl 




FB08:60 


568 




RTS 






Fa09: 


569 


* 








F&09:Cl FO FO EC 


570 


TITLE 


ASC 


'Apple 


II' 


FBll:C4 


57t 




DFB 


$C4 


loptlonal filler 


F&12: 


572 


* 








Fal2j86 00 


573 


FWRUP2 


SIX 


UJCO 


? EETPG3 MUST RETURM X=0 


Fal4:95 01 


574 




STA 


LOCI 


; SET PTR H 


FBI 6:20 60 FB 


575 




JSR 


APPLFTI 


; Display our banner. . > 


Fal9!&C 00 00 


576 




JMP 


(LOCO) 


iJUMP 5C600 


FSlCsOO 


577 




BRK 






FSlDiOO 


57fl 




BRK 






FBIE: 


579 


* 








FB1EJ4C DE C7 


580 


PREAD 


JMP 


MPWDLF 


;read mouse paddle 


Fa21:A0 00 


561 




LDY 


i«$00 


;IKIT COUNT 


FB2 3:EA 


582 




HOP 




iCOMPEWSATE FOR 1ST COUNt 
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FB24:EA 




533 




NOP 






FB25:BD 6A 


CO 


58^ 


PREAD2 


LDA 


PADDLO^X 


; COUNT T^-REG EVE 


FB28;lO 04 


FB2E 


585 




BPL 


RTS2D 




FB2A:C8 




5B6 




INY 






FB2B:DQ F8 


FB25 


SB7 




BM£; 


PREAD2 


JEXIT AT 255 MAX 


FB2D:88 




5B8 




DSY 






FB2E;&Q 




589 


RTS2D 


RTS 






FB2F: 




33 




INCLUDE AUT05T2 





J 
•J 

J 

u 
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FB2F: 


2 * 








Ffi2FiA9 00 


3 INIT 


LDA 


if $00 


;CLR STATUS FOR DEBUG SOFTWARE 


FB3I:S5 46 


4 


ST A 


STATUS 




FB33:AD 56 CD 


5' 


LDA 


LORFS 




FB36:AD 5^ CO 


6 


LDA 


TXTPAGEl 


jINIT VIDEO MODE 


FB39:A]> 5] CO 


7 SETTXT 


LDA 


TXTSET 


;SEr FOR TEXT HODE 


FB3GrA9 00 


e 


LDA 


ffsao 


jFULL SCREEN WINDOW 


FB3E:F0 OB FB^H 


g 


SEQ 


SETWND 




FB40:AD 50 CQ 


10 SETCR 


LDA 


TXTCLR 


;SET FOR GRAPHICS MODE 


FBi3:AD 53 CO 


n 


LDA 


MTKSET 


iLOWER 4 LINES AS TEXT WINDOW 


FB46r20 36 FB 


12 


jsa 


CLRTOP 




FB'.giA? 14 


13 


LDA 


#S14 




FB4B:85 22 


14 SETWND 


STA 


WHO TOP 


;3ET WINDOW 


FB4D:EA 


15 


NOP 






FBAEjEA 


16 


HOP 






FB4F:20 OA CE 


17 


JSR 


WNDREST 


;40/a0 column width 


FB52:SO 05 PB59 


IB 


BRA 


VTAB23 




FB54; 


19 * 








FB54:09 fiO 


20 DOCTL 


ORA 


#sao 


jconcrolB need high bit 


Fa56!4C 54 CD 


21 


JrtP 


CTLCKARO 


;execuce control cher 


FB59: 


22 * 








FB59:A9 17 


23 VTAB23 


LDA 


ff5l7 


;VTAB la ROW 23 


FE5a:85 25 


24 TAaV 


SXA 


cv 


;VTAflS TO ROW IN A-REG 


FB.5a:4C 22 PC 


25 


JHP 


VTAB 


; don't set OUacv ! ! 


FB60: 


26 * 








FB60:20 53 FC 


2 7 APPLET I 


JSR 


HOHE 


; CLEAR THE SCRN 


FB61iA0 09 


2a 


LDY 


if3 




FB65;B9 02 FD 


29 STITLE 


LDA 


APPLE2G-1,Y 


;GET A CttAR 


FB6e!99 OD 31* 


30 


STA 


LINEl+13^Y 


;PUT IT AT TOP CENTER OF SCREEN 


FBbB:3e 


31 


DEY 






FB6C:Da F7 FB65 


32 


BNE 


STITLE 




FB6££60 


33 


RTS 






FB6F: 


34 * 








FB6F:M! F3 03 


35 3ETPWRC 


LDA 


SHFTEV+l 


jROtrritfE TO CALCULATE THE 'FUNJIY 


FB72:49 A5 


36 


EOR 


flSA5 


; COMPLEMENT ' FOR THE RESET VECTOR 


FB7A:8I5 F4 03 


37 


STA 


PWREDUP 




FB77:60 


38 


RTS 






FB7e: 


39 * 








FB7a: FB78 


40 VTDWAIT 


EQU 


* 


ICHECK FOR A PAUSE {COMTROL-S). 


FB78:C9 8D 


41 


CMP 


*S&D 


\QttVi WHEN I HAVE A CR 


FB7A;dO 18 FB94 


42 


BNE 


NOWAIT 


;HOT SO, DO REGULAR 


FB7CiAG OO CO 


43 


LDV 


KBD 


;IS KEY PRESSED? 


FB7F:10 13 FB94 


44 


BPL 


hfOWAIT 


iNO. 


FBSltCO 93 


45 


CPV 


1^593 


;YES -- IS IT CTRL-S7 


FBe3:D0 OF FB9A 


46 


BNE 


NOWAIT 


;NOPE - TCNOKE 


FB65:2C 10 €0 


47 


BIT 


KBDSTRB 


; CLEAR STROBE 


FB&e;AC 00 CO 


A8 KBDWAIT 


LOY 


KBD 


;WATT TILL NEXT KEY TO RESUME 


FE8B: 10 FB FBSe 


49 


BPL 


KBDWAIT 


jWAlt FOR KEYPRfiSS 


FB6D:Cfl S3 


50 


GPY 


#$■63 


;tS IT CONTROL-C? 


FBSFiFO 03 FB9A 


51 


BEQ 


NOWAIT 


;YES, so LEAVE IT 


FB91:2C 10 CO 


52 


BIT 


KBDSTRB 


;CLR STROBE 


FB9^:2C 7B 06 


53 NOWAIT 


BIT 


VFACTV 


J 19 vLdeo firmware active? 


FB*7;30 64 FBFD 


5^1 


BHI 


viDOur 


;->TiOj do flormal 40 coluani 


FH99:89 60 


55 


BIT 


^$f>n 


; Is It a control? 


Fe9B:F0 S7 FB54 


56 


BEQ 


DOCTL 


; =>yea , do it 


FB9DJ20 38 C3 


57 


JSR 


i3 TORCH 


;prlnt w/lnverse mask 


FBAO:EE 7B 05 


58 NEWAUV 


INC 


OURCH 


; advance cursor 


FBA3!A1> 7B 05 


59 


LDA 


OORCH 


; and update others 
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FaA6:2C IF 


CO 


60 


BIT 


ROSOVID 


FBA9:30 05 


FBEO 


&1 


BH1 


NEWADVl 


PMa:8D 7& 


04 


bl 


STA 


OLDCK 


FBAEt&5 24 




63 


STA 


CK 


FBBOiaO 4^ 


FBFB 


64 NEHADVl 


BSLA. 


ADV2 


FBfi2: 




65 * 






FBB2:EA 




66 


KOP 




FBB3: 




67 * 






PBB3:06 




66 F8VERSI0N 


DFB 


G00DF8 


FBB4: 




69 * 






FBBA:ID G6 


FBBC 


70 DOCOUTL 


BPL 


DCX 


FBB6:C9 AO 




71 


CW 


#$A0 


FBB8:90 02 


FBBC 


72 


BCC 


DCX 


FBBA:!5 32 




73 


AND 


INVFLG 


FBBC:^C F6 


FD 


74 OCX 


JMP 


COUTZ 


FBBF:OD 




75 


EHK 




FBCO'; 




76 * 






F^CO ; 00 




77 


DFB 


soo 


FBCl! 




73 * 






FBCl:48 




79 BA5CALC 


PHA 




FBC2:4A 




SO 


LSR 


A 


FBC3;29 03 




81 


AND 


#SQ3 


FEC5:09 04 




S2 


ORA 


4S04 


FBC7:S5 29 




as 


STA 


BASH 


FBC9:68 




84 


PLA 




FBCA:29 18 




85 


anh 


#$18 


FBCCj^O 02 


FBDQ 


86 


BCC 


SASCLCS 


FBCEJ69 7F 




87 


ADC 


#$7F 


FBD0i85 28 




ea BASCLC2 


$TA 


3 ASL 


FBJ52SOA 




89 


asl 


A 


FBDliOA 




90 


ARL 


A 


FBDA;05 2B 




91 


OEtA 


BASL 


FBD6ra5 2S 




92 


STA 


BASL 


FBDSiGO 




93 


RTS 




FBD9: 




94 * 






FBD9:C9 87 




95 CHKBF.LL 


CMP 


#307 


F3DB:D0 12 


FBEF 


96 


BNE 


RTS?B 


FBM:A9 40 




97 BELLI 


Wk 


WS60 


FBDFjZO A8 


EG 


98 


JSR 


tJAIT 


F8E2:AO CO 




S9 


LDY 


*SCO 


FBE4JA9 OC 




lOD BELL2 


LDA 


#50C 


FBE6:Z0 A6 


FC 


101 


JSR 


WAIT 


FBE9:AP 30 


CD 


102 


I.DA 


SPKR 


fBSC:83 




103 


DEI 




FBED:DO F5 


FBE4 


104 


BITE 


BELL2 


FBEF : 60 




105 RTS2B 


RTS 




FBFO: 




106 * 






FBF0:A4 24 




107 STORADV 


LDV 


Cfl 


FBF2;9I 2S 




lOS 


STA 


(BASDpY 


FBF4:E6 Z4 




109 ADVANCE 


IMC 


CH 


FBF6:A5 24 




uo 


LDA 


CH 


FaFB:C5 21 




111 ADV2 


CMP 


MNDWDTH 


FBFA:BO 66 


FC62 


112 


BCS 


CR 


FBFClfeO 




113 RTS3 


RTS 




FBFD: 




114 * 






FiiPD:C9 AO 




U5 VIIJOUT 


CHP 


#SAO 


FBFFjBO EF 


FBFO 


n« 


BCS 


BTORADV 


FC01;AS 




1L7 


TAY 





;but only If not 30 cplumna 
;">ao columaa, leav'em 



: check far CR 



;//ej chels ID byce 

;=>vidco firmware active, no sidsk. 

^la it control char? 

^=>yes, no mask 

; Else apply Inverse mask 

tend print character 



jchela ID byte 

;CALC BASE ADDR IN BASL^tt 
;FOR GIVEN LlM£ NO. 

; 0<-LTKZ N0.<:=S17 

;ARC.-QOOABCDE, GENERATE 

; BASH-QOOOOICD 

; AND 

; BASL-EABABOOO 



;flELL CHAR? (CONTROL-G> 

; NO, RETURN, 

; YES... 

; DELAY ,01 SECONTfS 

; TOGGLE SPEAKER AT 1 KHZ 
- FOR . 1 SEC, 



^set 40 cqIusd poaltloti 

;ar)d Store 

; Increment cursor 

jSEYOiro WINDOW WIDTH? 
; YES, CR TO NEXT LINE. 
( NO, RETURN. 

; CONTROL CKARI 
• NO, OUTPUT IT. 
JINVERSE VIIJEO? 



J 

'J 
'J 
n 
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U 

'J 
-J 

J 



FC02: 

FCQ&: 
FcOfl; 
FCOA: 
fCOC; 
FCOEl 
FCIO: 

Fcni 

FC15; 
FC17: 
FClAi 
FClC: 
FClE! 
FC20i 
FC22! 
FC22! 
FC24i 
FC27! 
FC29: 
FC2G: 
FGSEi 
FG2F: 
FCSO: 
FC32: 
FC3A! 
FC3Sr 
FC35: 
FC35! 
FC33: 
FC33) 
FC35: 
FC3&; 
FC3S: 
FC3B: 
FC3D: 
FC:1E: 
FCAO: 
Pai: 
FC61J 

FC42J 

FC^4: 

FCA6 

F«7: 

FC4A: 

PCiD: 

FC4F; 

FC50: 

FC51: 

FC53: 

FC55: 

FC57: 

FC58: 

FC58: 

FC511: 

FC5D! 

FG5D: 



FBFO 



FC73 



FC66 1 



:10 EC 

:C9 BD 
FO &B 
:C9 BA 
FO 5A 
C9 98 

DO C9 FBD9 
:20 E2 FE 
10 E 7 FBFC 
AS 21 
20 EE FE 
AS 22 
C5 25 

BO DC FBFC 
C6 23 

80 62 FC86 
20 CI FB 

A5 20 

2C IF CO 

10 02 FC3D 

4A 

IS 

65 28 

85 28 

60 



98 

A2 16 

DD FE FE 

FO 43 FCSO 

GA 

ID FS FC38 

60 



oo 



so 19 FC5D 
A5 2S 

48 

20 24 FC 
20 9E FC 
AO 00 



lA 
C5 25 

90 Fl FC^6 
BO CB FC22 



20 A5 CO 

SO E7 FC^i 

20 9D CC 



118 
U^ 
120 
121 
22 
123 
124 
125 
126 
127 
IZS 
U9 

no 
m 

132 
133 
134 
135 
136 
137 

na 

139 
140 
14L 
142 
1^3 
144 
14 5 
[46 
147 
143 
149 
150 
131 
152 
153 
154 
153 
I5b 
157 
158 



160 
161 
162 
163 
164 
165 
165 
167 
16a 
169 
170 
171 
172 
173 
174 
173 



VlDOUTl 



BS 



UP 



* 
VTAB 

VTABZ 



VTAB40 



aTS4 

* 

* NEWOPS trans 

* to a mnemonl 



SPL BTORADV ; YES, OUTPUT IT. 

CMP #SED ;CR? 

BEO NEWCR ;¥es, use new routine 

GMP #SeA iLlNE FEED? 

BEQ LF ; IF SO, DO IT, 

CMP #SSS ;BACK: SFftCE? tCONTROL-H) 

BNE CHfcBELL ; NO, CHECK FOR BELL. 

JSR DECCH jdecrement all cursor H Indices 

BPL RTSl iIF POSITIVE^ OK; ELSE MOVE UP^ 

LDA WNDWDTH ;get window width, 

JSR WDTHCH -and set CH's to wroWBTH-l 

LDA WNDTOP ; CURSOR V INDEX 

CMP CV 

BCS RTS3 jtop line, exit 

DEC CV ;ndt top, ga up one 

SRA NEHVTAa ;go update HURCV 

JSa HASCALC jcalcutate the base address 

LDA WNULFT ;get the left window edge 

BIT RD80VID ;80 coluoms? 

BPL VTA&40 ;->no, left edge o^ 

LSR A ;dlvlde wldEh by 2 

CLC ; prepare to add 

ADC M5t ;add wiidcri to base 

STA 3ASL 

l^TS 



lates tile opcode in the ¥ register 
table ladest and returns with Z»l. 
* If V Is not a new opcode J Z=0. 



NEWOPS 



NEHOPl 



■k 

CLREOP 

CLREQF2 

GLEOPl 



HOME 



TV A 
LDX 

CHP 
BEO 
DEX 
BPl. 
RTS 

BRK 

BRA 
LDA 

PHA 
J^R 
JSR 
LDlf 
PLA 
IHC 
CMP 
BCC 
BCS 
BRK 

JSR 



i'NUMOPS 
OPTBLjX 
GETINDX 

NEWOPl 



CLREOP 1 

CV 

VTABZ 
CLEOLZ 

^SOO 

A 
VTNDBTM 

CLEOPl 
VTAB 



HOME CUR 
CLRE0P2 



CLREOPl JSR GETCUR 



;get: the opcode 

icheck through new opcadES 

;does It match? 

^=">yeH, get new index 

;el9e check next pne 
;not found* eHlt wttb HWE 



;ESC 7 IS CLR TO END OF PACE 

•,SX\iK CURREHT LIKE NQ. ON STACK 
;CALC BASF ADDRESS 
■CLEAR TO EOL. tSETS CARRY) 
; CLEAR FROM H IHDEK=a FOR REST 

;lNCREIfliNT CURRENT LINE NO. 

;DOHE TO BOTTOM OF WttJOOWT 
; m^ KEEP CLEARING LINES, 
i YES, TAB TO CURRENT LINE 



:move cursor horne 

;Ehen clear te end of page 

jlcad ^ with proper CH 
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1201 



FC&0:30 EZ 


FC44 


176 


BRA 


CLREQPZ 


;befor« clearing page 


F C6 2 : 




177 * 








FC6Z:aO OF 


FC73 


178 CR 


BRA 


NEWCR 


iortly LF if not Pascal 


FC6A : 00 




179 


BRK 






fC65;0O 




leo 


BRK 






FC6&: 




lai * 








FC66;S6 25 




182 LF 


INC 


cv 


;INCR CURSOR V, (DOWN I Llf4E) 


FC68:A5 25 




lei 


LDA 


cv 




FC6A:G^ 23 




134 


CMP 


WNDBTfl 


;OFF SCR£EM? 


FCbCjgo :a 


FC&e 


135 


BCC 


^fEwvTAB:; 


;sGt base+WNDLFT 


FC6E:C6 25 




1S6 


DEC 


cv 


;DEGR CURSOR V, (BACK TO BOTTOM) 


FG70: 




18 7 * 








FC70:4C 35 


CB 


l&B SCROLL 


JHP 


SCROLLUP 


; scroll the screen 


rG7 3: 




la? * 








FC73:20 E9 


FE 


190 NEWCR 


JSR 


CLRCH 


;set CH's to [) 


FC76:2C F6 


04 


I9t 


Bit 


VMODE 


; Ig It Pascal? 


FC79:10 OA 


FCB5 


192 


BFL 


CRRTS 


; paEcal ^ no LF 


FC7B:20 *ii 


fD 


193 


JSR 


NOE SCAPE 


ielse clear escape mode 


FC7E:aO E6 


FC&6 


194 


BRA 


LF 


jthen do LF 


FC8Q: 




195 * 








FCeOtBU 15 


FF 


196 GETINDX 


LDA 


INDX.X 


; lookup Index for rnneiBonic 


FC83;A0 00 




197 


LDY 


ffo 


;eKlc wlch BEQ 


FC85:60 




L98 CRRTS 


RTS 






FC86J 




199 * 








FCa6:A5 23 




200 NEV^TAB 


LDA 


CV 


;u?date //e CV 


FCBB:8D FB 


05 


ZOl NEWVTABZ 


STA 


■DURCV 




FCeBiSO 97 


FC24 


202 


BRA 


VTABZ 


;and calc base+WITOLFT 


FC8D: 




203 * 








FCeD:ZO 9]> 


CC 


ZOi WEWCLREOL 


JSR 


GETCUR 


;get current cursor 


FC9D:A9 AO 




205 NEUCLEOLZ 


LDA 


#$A0 


^get a blank 


FC92:2C 7h 


06 


206 


SIT 


VFACTV 


J If yldeo firmware active , 


FC95:3a 02 


FC9'9 


207 


BMI 


NEWCl 


;=>don't use lavera^e maBk 


FC97:25 32 




20B 


AND 


INVFLG 




FCg9:iiC CZ 


CB 


209 NEUCl 


JHP 


DOCLR 


I go do clear 


FC9C: 




210 * 








FC9C:80 EF 


FC9D 


211 CLRF.OL 


BRA 


NEWCLREQL 


;get cursor and clear 


FC9E:eO FO 


FC90 


212 CLEQLZ 


QRA 


NEUCLE0L2 


; clear from Y 


FCAO: 




213 * 








FCAO:AO 00 




2U CLRLIK 


LOY 


*D 


;clear entire line 


FCA2:80 EC 


FC90 


215 


BRA 


NEHCLEOLS 




FCAi: 




2L6 * 








FCAi:7G 2A 


CD 


217 CTLDO 


JMP 


(CTLAER,X3 


jjump ta pcoper routine 


FCA7: 




ZtS * 








FCA7!EA 




219 


MOF 






FCAS: 




210 * 








FCA9:33 




2Z1 WAir 


SEC 






FCA9ji8 




222 HAITZ 


PHA 






FCAA:E9 DI 




223 MAIT3 


SBC 


#$01 




FCAC:DO FC 


FCAA 


224 


BNE 


WAtT3 


■ 1.0Z04 USEC 


FCAES68 




£25 


PLA 




1(13+2712*A+S12*A*A) 


FCAF:E9 01 




ZZ6 


SBC 


#$01 




FCB1:D0 F6 


FCA9 


2Z7 


BNE 


WATT2 




FCB5:60 




2Zfl RTS6 


RTS 






FCB4: 




229 * 








FCBi;E6 i2 




230 HXTA4 


INC 


a4L 


jlNCR 2-BYTE A.; 


FCB&:DO 02 


FCBA 


231 


BNE 


WXTAl 


; AND Al 


FCB8JE6 43 




232 


INC 


a4h 




FCBA:A5 3C 




233 MXTAl 


LDA 


AIL 


ilNCR 2-BYTE At. 



J 

J 

-J 
~J 

'J 



2021 
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-J 



!j 



L 

M — FCBC:C5 3E 






234 




CMP 


AZL 


; AND COMPARE 10 A2 


■ FCBEiAS 3D 






235 




LQA 


AlH 


; (CAR.RY SET IF >■) 


B».-, PCCQ:E5 3F 






236 




SBC 


A2H 




^ J FCC2:£« 3C 






237 




INC 


AIL 




M FCCA:DO 02 




FCC8 


23B 




ar^E 


RTS4a 




■ PCC6:E« 3D 






235 




INC 


AlH 




5 Fccajfio 






240 


RTS4B 


KtS 






W ^ FCC9: 






24.1 


* 








■ FCC9:&0 






242 


HE ADR 


RTS 




; don't do it 


H FCCA; 






243 


w 








5"! ' FCCA:AO BO 






244 


COLDSTART LDY 


#SBO 


; let it p recess dovn 


■ ^ FCCC:64 3C 






24 5 




STZ 


AIL 




H FCCE:A2 BF 






246 




LQX 


#SBF 


; start from BFXX down 


■ FCD0:a6 30 






24 7 


BLAST 


STX 


AlH 




^ ., FCD2:A9 AO 






248 




LDA 


i^5A0 


; store blanks 


^"*3 FCDi:91 3C 






249 




STA 


(A1L),Y 




H FCD6:8B 






250 




DET 






^^^^ FCD7:9l 3C 






251 




STA 


(AlL),Y 




^ ~j FCD9:CA 






252 




DEX 




;back doun to next page 


^1^ FCDAjED ol 






253 




CPU: 


tfl 


;6tay away from stack 


H FCDC;r30 F2 




FCDO 


254 




BNE 


BLAST 


;fall tnto COMINIT 


B FCDEj 






255 


* 








1^^ FGDEiflD 01 


CO 




25& 




STA 


SETSOCOL 


;lnit ALT screen holes 


^^^ FCE1;AE 55 


CO 




257 




LDA 


TXTPAGE2 


;for serial and coiihe ports 


■ FCE4:38 






25S 




SEC 






^L— ¥CES:k2 Sa 






255 




LDX 


#$B8 




^^3 FCE7iBD 27 


CB 




260 


CQMI 


LOA 


C0MTSL-1,X 


;XFER frotn rom 


^ ^ FCEA:90 OA 




FCF6 


261 




BCC 


COM2 


;,branch IC defaults ok 


H PCEC:]>P 7 7 


Oi 




262 




CMP 


S477.X 


ICeot for prior setiup 


1^^.^ FCE:F:I9 






263 




CLC 




jbrancilTi if not valid 


^^^^ FCFO:DO 04 




FCF6 


264 




6NE 


CQM2 


ilf S4Fe & S4FP = TBL values 


■ ^^ FCF2:E0 82 






265 




CPX 


^$B2 




H ?CfA:9Q 06 




FCFC 


266 




ECC 


CQM3 




^ FCF6:9D 77 


04 




267 


COM2 


StA 


S477»X 




m y FCF9:CA 






26& 




DEX 




; move all 8* . < 


■ FCFA:D0 EB 




FEE 7 


269 




BNE 


COMl 




H FCFCiAD 54 


CD 




270 


CQH3 


LDA 


TXTPAGEl 


; restore switches 


J FGFF:8D 00 


CO 




271 




STA 


CLRSOCOL 


; to default states 


W ^ 7D02;60 






272 




RTS 






H Ft>03: 






273 


* 








H F0Q3 : 






274 




MSB 


ON 




5' J FD03:C1 FO 


FO 


EC 


275 


APPLE2C 


A3C 


"Apple 


//c" 


2^^ FDOC: 






2 76 


* 








■ FDDC:AA 24 






277 


EJ)KEY 


LDY 


CH 


;get char at currant poeltio 


H^ FDOE:Bl 2a 






27e 




LDA 


(BASL)»Y 


5 for those wlio restore it 


^^^2 FD10:EA 






2 79 




NOP 




;lf a program controls Input 


Cp^ FD 1 1 : EA 






2 SO 




NOP 




; hooks ^ no cursor nay be dis 


H FD12£EA 






231 




NOP 






Hj^^ FD13:EA 






232 




mv 






P^^ FDl^tEA 






283 




NOP 






H l« FDL5:EA 






234 




HOP 






H foi&:t:a 






235 




NOP 






^L^^ FDL7:EA 






236 




1»>P 






B^^T? FDlS: 






237 


* 








■ ^ FD1S:6C 38 


00 




286 


KEY I MO 


JMP 


(KSWL.) 


;G0 TO USER KE¥-TN 


H FDlB: 






289 


« 








^^^_^^ F01B:9L 2a 






250 


KEYIM 


STA 


(3ASL),¥ 


;eraee false Images 




cc 




Z51 




JSR 


5H0WCUR 


jdlspla^ true Cursor 


h 
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1203 



FD2O:20 70 CC 


292 DONXTCUR 


JSR 


UPDATE 


FD23: 1.0 FB FD20 


293 


BPL 


DONXTCUR 


FD25:^3 


294 GOTTtEY 


FHA 




Fa26:A9 Oa 


295 


LDA 


ffM.CTL 


FD28:2C FH QA 


296 


BIT 


VHODE 


FU2BiD0 ID FD&A 


297 


BNE 


N0ESC2 


FD21>;&a 


29S 


PLA 




FP2R:C9 98 


299 


CMP 


i^ESC 


FD3Cl:DQ 06 FD3e 


300 


BNE 


LOOKPICK 


FD32:4C CC CC 


301 


JMP 


NEWESC 


FD35: 


302 * 






yD35i4G ED CC 


303 RDCHAR 


JMP 


ESCRDKET 


FD3e: 


304 * 






FD3fl:2C 7B 06 


305 LQOKPIfX 


BIT 


VFACTV 


FP3B:3Q 07 f^DitA 


306 


BMl 


NOESCAPE 


FP3I>:C9 95 


307 


CMP 


^PICK 


FD3F:D0 03 FDii 


3oa 


BME 


NOESCAFls 


FDfil:2a ID CC 


309 


JSR 


FlCKY 


FD'iA: 


310 * 






FD^i^; 


311 * HDESCAPE is used by GETCOUT 


FB*!^: 


312 * 






FD44;48 


313 HOESCAPE 


PHA 




FDiiSiAg 03 


314 HOESCl 


LDA 


it^MpCTL 


FD'^7:0C Fa 04 


315 


TSB 


VMODE 


FD4A:68 


316 N0ESC2 


PLA 




FD4B:bO 


317 


ETS 




FDiiC: 


3ie * 






FD4C:eA 


319 


NOP 




FD4D; 


330 * 






FD4DS20 A6 C3 


321 NOTCB 


JSR 


GETCOUI 


FD50JC9 S8 


322 


CH? 


*588 


FD32JF0 ID FD71 


323 


HEO 


BCKSPC 


FD54:C9 98 


324 


CHP 


tf$98 


FD56:F0 OA FD6Z 


323 


BEO 


CANCEL 


FDSSiEO F8 


326 


CPX 


!?SF8 


FD5A:90 03 FD5F 


327 


BCC 


NOTCRl 


FD5C:20 3A FT' 


32S 


JSR 


SELL 


FDSF^Ea 


32 9 MOTCRL 


INX 




FD&0:DO 13 FD75 


330 


BKE 


NXTCHAJi- 


FD6Z;A9 DC 


33L CANCEL 


LDA 


#5rc 


FD64:20 A6 C3 


332 


J&R 


GETCOUT 


FD67iZ0 8E FD 


333 GETl^NZ 


JSR 


CRQUT 


FD6A:A5 33 


334 GETLN 


LDA 


PROMPT 


FD*.C"20 ED FD 


335 


jsa 


GOUT 


FD6F:A2 01 


336 GETLNl 


LDX 


#Sai 


FD71:SA 


337 BCK3PC 


TXA 




FD72:FO F3 FD67 


338 


SEQ 


GETLNK 


FD74:CA 


339 


DEX 




FD75:20 ED CC 


340 NitTCHAR 


JSR 


ESCRDKEV 


Fd7B:C9 95 


341 


CMP 


*PICK 


FD7A:D0 08 FDS4 


342 


BNE 


ADDINP 


FD7C:20 LD CC 


343 


JSR 


PICKY 


FD7F:EA 


344 


NOP 




FD&0:EA 


345 


NOP 




FDSliEA 


346 


NOP 




FD82 : EA 


347 


NOP 




FDa3:EA 


348 


NOP 




FI>Sfi;9Q 00 02 


349 ADDINP 


STA 


IN^X 



ilook for Itey, blink II cursor 

; loop until keypress 

;save character 

^vera escapes ^ndbled? 

;=>no, there le no escape 

;yea, there msy be a way out! I 

;eecap«7 

;=>no e9cap$ 

;''>gO do escape sequence 

ido RDKEY with escapes 

; only pTQcess ftarrow 

J If video firmware ta active 

;waB It PICK? {->»CTL-U) 

inop, just return 

jyea, pick the character 

too* 

;, s av E It 

;disable escape gequenc.es 
;and enable con t role 
iby Betting M,CTL 



^dle^ble controls and print 
;CHECK FOR EDTT KEYS 
; - BACKSPACE 

; - GDNTROL-X 

:MARGIW7 

; TES» SOUND BELL 
; ADVANCE INPUT INDEX 

;BACKSLASH AFTER CANCELLED ilNE 

; OUTPUT 'CR' 
lOUTPUt PROMPT' CHAR 

;lKIt IHFin INDEX 

;WILL BACKSPACE TO □ 

;do new RDCRAR (allow eacapea) 

;USE SCREEN CHAR 

; FOR CONTROL-U 
;llft chdc froBi screen 



jno upBhiftlng needed 



;ADD TO IKPUT BUFFER 



204 I 
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i 

"J 
J 

'J 

-J 
a 

t 

feM 

J 



■ - 


PDB7:C9 SD 




350 




CMP 


#$aD 






■ 


PDB9:D0 C2 


F{)4D 


351 




BNE 


NOTCR 






^ 


FDaa:2Q 9C 


FC 


352 


CROUTl 


JSR 


CLREOL 


;CUt TO EOL IF C% 




I^M^ 


FD8E:A9 SD 




353 


CROirr 


LDA 


*S8a 






L: 


FD90:DO 5B 
FD92; 


FlJED 


3 54 
355 


* 


BKE 


COUT 


;( ALWAYS) 






FD92rAi 3D 




356 


PRAI 


LDf 


Ain 


;PRINT CR,A1 IH HE3L 




^5^"*^ 


FD94:A6 3C 




357 




LDK 


AIL 






■ "" 


FD96:20 e£ 


Ft) 


338 


FJtYXa 


JSR 


CROUT 






m 


FD99:20 'lO 


F9 


359 




JSR 


PRNTYH 








FD9C:A0 OO 




360 




LDY 


ffSOQ 






^^™— 


FD9E:A9 M> 




3&1 




LDA 


#SAI) 


;PTtlNT '-' 




H 


FDA0l4C ED 


FD 


362 




JMP 


COUT 






^^^ 


FDA3: 




363 


* 










^^^Tj 


FDA3:A5 3C 




364 


XAMB 


LDA 


AIL 






^J*^ 


FDA5:09 07 




365 




ORA 


^307 


iSET TO FINISH AT 




■ 


FDA7:e5 3E 




366 




STA 


A2L 


; MOD 3° 7 




H, 


FDA5:A5 3D 




367 




LDA 


AlH 






l^j 


FDAB:e3 3F 




36e 




STA 


A2H 






1 "^ 


FDADiAS 3C 
FDAr:29 Q7 




369 

370 


rtooacKfc 


LDA 
AND 


ALL 

#507 






L_ 


FDBliDO 03 


FDB6 


371 




BNE 


DATAOUT 








FDB3:20 92 


FD 


372 


KAH 


JSR 


FRAl 






■ '^ 


FDB6:A9 AO 




373 


DATAOUT 


LDA 


ffSAO 






■ 


FOBS: 20 ED 


FD 


374 




JSR 


COUT 


•OUTPUT BLAJJK 




S:^ 


FDBB:B1 3C 




375 




LDA 


(A1L),Y 








FDflD:20 DA 


FD 


376 




JSR 


P KBYTE 


; OUTPUT BYTE IN HEX 




■ " 


FDC0:20 BA 


FC 


377 




JSR 


NXTAl 






■ 


FDG3:gO E8 


FDAD 


378 




BCC 


M0D8CHK 


;PJOT DONE iEt. GO CHECK MOD 6 




■^ 


FDC5:60 




379 


RTS4C 


RTS 




jDONE- 




MLm^ 


Fix:6: 




380 


A 










■ "■ 


FDC6:^A 




381 


XAHPM 


LSR 


A 


; DETERMINE I? MONITOR MODE IS 




■ 


FDC7:90 EA 


FDB3 


3S2 




BCC 


XAM 


; EXAMINE, ADD QR StJBTRACT 




■—5 


FDC9:^A 




383 




LSR 


A 






s-^ 


fih:a:4a 




364 




LSR 


A 






■ 


FDCB!A5 3E 




385 




LDA 


A2L 






B 


FDCD:90 02 


FDDl 


386 




3CC 


ADD 








F[}CF!49 FF 




387 




EOR 


WSFF 


;FORM 2^3 COttPLEHEHT FOR SUBTRACT. 




■^ 


FDD1:65 3C 

FDD3:ike 




388 

309 


ADD 


ADC 
PHA 


AIL 






1 


FaD4tA9 BD 




390 




LDA 


CSBD 


iPRIMT ■-', THEM RESLfLT 






FDD6;20 ED 


FD 


391 




JSfl 


cotrr 






B^ 


FDD9:6g 
FDM: 




392 
393 


* 


FLA 








H 


FDDA:4a 




394 


P^BYTE 


PHA 




;PKINT BYTE AS 1 HEX DIGITS 






FDDS:4a 




395 




LSR 


A 


; (DESTROYS A-REG) 




Cz 


FDDC ; A A 
FDBD : 4A 
FDDE : 4A 




396 
397 
398 




LSS 
LSR 
LSR 


A 
A 
A 






^E^^ 


FDDF:20 E5 


FD 


399 




JSR 


PRHEXZ 






^1 


FDE2:63 

FDE3l 




400 
40L 


* 


put 








B^^h^ 


FDE3:29 OF 




402 


PEHEX 


AND 


ffS3F 


[PRINT HEX DIGIT IN A-REG 




V^Zj 


Ft)E5:09 BD 




403 


PRHEXE 


ORA 


^SBO 


;LSBITS ONLY. 




■^^ 


FDE7:G9 BA 




404 




CMP 


flSBA 






■ 


FDE9:90 02 


FDED 


405 




BCC 


COUT 






L^ 


FDEB:69 06 




406 




ADC 


H06 






E 


FDED: 




407 


* 










r 
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I2O5 



FDED;6C 36 


00 


40 s coyT 


JMP 


(CSWL) 


FDFD: 




409 * 






FDF0f2C 7B 


06 


410 COUTl 


Bit 


UFACTV 


FDF3l6C B4 


PB 


411 


JMP 


DOCOUTl 


FDF6!84 35 




412 coirrz 


STY 


If S AVI 


FDF8 ! 'ifl 




413 


PEA 




FDF9!20 7B 


FB 


414 


JSK 


VIDWAIT 


FDFC : 6a 




ills 


PLA 




FDFD:A4 35 




4L6 


LD¥ 


YSAVl 


FDFF : 60 




417 


RTS 




FEOO: 




41B * 






FE00:C6 3^ 




419 BLl 


DEC 


YSAV 


FE02iF0 9F 


FDA3 


420 


BEQ 


KAMa 


FEOi: 




421 * 






FE04 ; CA 




422 BL^K 


DEX 




FE05:DO 16 


FElD 


423 


BHE 


SETMDZ 


FE07!C9 BA 




424 


CMF 


#$BA 


FEOSiDO Bl 


FaC6 


425 


BNE 


XAMFM 


FEOBi 




426 * 






FEOBiSS 31 




427 STOR 


STA 


MODE 


FE0D:A5 3E 




4ze 


LDA 


A2L 


FE0F;9l 40 




429 


STA 


(A3L},T 


FEUiES 40 




430 


IKC 


A3L 


FEHrDO 02 


FE17 


431 


BNE 


RTS 5 


FE15:E6 41 




432 


INC 


A3H 


FE17:60 




433 RTS5 


RTS 




FEia: 




434 * 






FE1S:M 34 




435 SETHODE 


LDY 


YSAU 


FE1ASB9 FF 


Ql 


436 


1.DA 


IN-'1,Y 


FE1D:85 31 




437 SETttOZ 


STA 


MODE 


FEIFj^D 




438 


RT3 




FE20: 




439 * 






FE20:A2 01 




440 LT 


LDX 


#$D1 


FE22:B5 3E 




441 LT2 


LDA 


A2L,X 


FE24;95 43 




442 


STA 


A4L,X 


FE26:95 44 




443 


STA 


ASL.X 


fE2a:CA 




444 


nFK 




FE2?:lD F7 


FE22 


445 


BPl, 


LT2 


FE2B:60 




446 


RTS 




FE2C: 




447 * 






Ffi2C;Bl 3C 




44 S MOVE 


LDA 


CALL),Y 


FE2S:9] 42 




449 


STA 


CASL^Y 


FE30:20 B^ 


rc 


450 


JSR 


MXTA4 


FE33:90 F7 


FE2C 


431 


BCC 


MOVE 


FS35;60 




452 


RTS 




FE36: 




453 * 






FE36iBl 3C 




454 VERIFY 


LDA 


CAID.Y 


FE3e!Dl 42 




455 


CMP 


CA4L) »Y 


FE3A:F0 IC 


FE5B 


456 


BEO 


VF¥OK 


rE3C:Z0 ^2 


FD 


457 


JSR 


PRAl 


FE3F:3l 3C 




43B 


LDA 


(AlDpY 


FE4l!20 DA 


FD 


459 


JSR 


PRBYTB 


FE44!.A9 AO 




460 


LDA 


#$A0 


FE46i20 ED 


FD 


461 


JSR 


cout 


FEMsA? A9 




462 


LDA 


l$A3 


FE4B:2a ED 


FD 


463 


JSR 


COITT 


FEAEfBl 42 




46i 


LDA 


(A4L>pY 


FE50;20 DA 


FD 


465 


JSR 


PEBYTE 



; VECTOR TO USER OUTFUt ROUTINE 

video firmware active? 
mask II mode ctiaracCers 
SAVE ¥*REG 

SAVE A "REG 

OUTFOT CHR AND CHECK FOR CTRL-S 

RESTORE A-REG 

AND Y-REG 

RETUItN TO SENDER.., 



; BLANK TO HON 

; AFTER BLANK 

iDATA STORE MODE? 

; NO; KAM. ADD, OR SUBTRACT. 

;KEEP IN STORE MODS 

; STORE AS LOW BYTE AT CA3) 

llNCR A3, RETURN* 



;SAVE COHVERTED ':', '+' 
; •-*. '.' A3 MODE 



ll^ 



iCOPt A2 C2 BYTES) TO 

J A4 AMD A5 



jHOVE (AI) THRU (A2) TO (A4) 



JVERIFY CAl) THRU <A2) 
; WITH (A4) 



Utf 
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i 



L 



■ FE^3;A9 A9 




&66 




LDA 


S$A9 


m rE35t20 ED 


FD 


467 




JSR 


COUT 


^ , FE58:20 B^ 


FC 


46S 


VFYOK, 


JSH 


NITA4 


^p"*^ FE5E:gO D9 


FE3& 


4&9 




BCC 


VERIFY 


H FE5Dt6a 




470 




RTS 




^^^^ FESE: 




471 


* 






M , rE5E:20 75 


FE 


47Z 


LIST 


JSR 


AIPC 


E J! rE61:A9 14 




473 




LDA 


#S14 


■ FE63:4d 




474 


L1ST2 


?HA 




B FE64:20 DO 


FB 


475 




JSR 


IHSTDSP 


^ L| FE67:20 53 


F9 


476 




JSH 


Pt^ADJ 


^ — FE6A:e5 3A 




477 




STA 


POL 


H FE6C:84 3B 




478 




STY 


PCH 


H^^ FE6E:68 




479 




PLA 




^ jj FE6F:3a 




4S0 




SEC 




m — rE70:E9 01 




481 




SBC 


#soi 


H fb72m:o ef 


FE63 


432 




BNE 


LIST2 


H^»- FE74:6D 




483 




RTS 




^L>«| fE75: 




484 


* 






H — rE7S!8A 




485 


AIPC 


TXA 




H FE76:rO 07 


FE7F 


486 




BEO 


AlPGRTS 


ILm^ FE78:B^ 3C 




487 


AlPCLP 


LDA 


AIL.X 


^ ■ 1 FE7A:95 3A 




488 




STA 


PCLfK 


■j ^ FE7C:CA 




489 




DEX 




H FETDilO F9 


FE78 


490 




BPL 


AlPCLP 


M 1 FH7F:60 




491 


AIPCRTS 


RTS 




J™J FS80: 




492 


* 






■ FESO:AO 2f 




493 


SSTINV 


LDY 


*$3F 


H^ SESz-.m oz 


FE86 


494 




BNE 


SETIFLG 


S' 1 , J FEe4:A0 FF 




49 5 


SETNORM 


LDY 


#SFF 


H jJ FE&^iai 32 




496 


SETIFLG 


STY 


INVFLG 


H FESSj&O 




497 




RTS 




B PEfl9: 




49 a 


Ik 






M ifj FEe9:A9 00 




499 


SETKBD 


IDA 


#$00 


S"^ FE8B:a5 3E 




500 


INPORT 


STA 


A2L 


■ PEaD:A2 18 




501 


EHPRT 


LDX 


*KSWL 


B FEBFiAO IB 




502 




LDY 


#KHYIM 


M Ti FH9l:D0 08 


FE9B 


505 




BKE 


lOPRT 


S™-2 FE93: 




504 


A 






H FR93:Ag 00 




505 


SETVID 


LDA 


*$0 


H FE95:B5 3E 




506 


OUtPOJtt 


STA 


A21 


M _Li FE97:A2 36 




507 


OUTPRT 


LDX 


i!^CSHL 


2 —- FE99:A0 FO 




508 




LDY 


*COUT L 


H FE9B!A3 3E 




509 


tOPRT 


LDA 


A2L 


B PE9D:29 OF 




510 




AND 


ffSOF 


B L| FE9F:dO 06 


FEA7 


311 




BNE 


NOTPRTO 


M — FEA1:G0 IB 




5U 




CPY 


tfKEYIW 


H FEA3:F0 39 


FEDE 


513 




BEO 


lOPRTl 


1^^^ FEA3:aD IB 


FEC2 


514 




BRA 


OPRTO 


b ' H FEA7:09 CO 




515 


NOTPRTO 


ORA 


H lOADR 


H ^^ FEA9:A0 00 




51& 




LDY 


#$00 


B FEAB:9i 00 




517 


TOPRT! 


STT 


LOGO J X 


^^^ FEAD:95 01 




51B 




StA 


U>C1,X 


HPV FEAF:60 




519 




RTS 




■^ PESO: 




520 


■k 






B FEB0:4C 00 


EO 


521 


XBASIC 


JMP 


BA&IC 


^P^-j FEB3: 




522 


* 






Hte^ FESS:4C 03 


EO 


523 


BASCONr 


JMP 


BASIC2 



jMOVE Al (2 BYTES) TO 

; PC IF SPEC'D AND 

; DiSASSgrtBLE 20 ItlStRUCTIOMS. 

; ADJUST PC AFTER EACH INSTRTJCTION. 



;NEXT OF 20 INSTRUCTIONS 



;IF USER SPECIFIED AH ADDRESS, 
1 COPY IT FROM Al TO PC* 
;YEP, SO COPY IT. 



;SET FOR INVERSE VID 

; VIA CDUTL 

;SET FOR NORMAL VID 



;D0 'IN*0' 
;D0 'IN*AREG* 



;D0 'PR#0' 
;D0 'PRi?AREG' 



'.not Blot 
jContlnue if KEYIN 

;->do PRffO 



JTO BASIC, COLD START 
;T0 BASIC, WARM START 
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t-J 



FEB6: 






524 


* 










FEB6 : 20 


75 


FE 


525 


GO 


JSR 


AlPC 




;ADDR TO PC IF SPKCTFIED 


FEB9:20 


3F 


FF 


526 




JSR 


RESTORE 




; RESTORE FAKE REGlStERS 


FEBC!6C 


3A 


00 


52 7 




JMP 


Cpcl) 




; AND GO] 


FEBFt 






523 


* 










FEBF:4C 


D7 


FA 


52 9 


KLGZ. 


JKP 


REGDSP 




;C0 DISPLAY REGlSTEftS 


FEC2! 






530 


* 










FECZ;3A 






S3L 


OPRTO 


DEC 


A 




;Need $FP 


FEC3 : 3D 


FB 


07 


532 




STA 


CURSOR 




; S€C checkerboard cursor 


FEC6rA9 


F7 




533 




LDA 


i^SFF-H.CTL 


; reset mode 


FECa 1 00 


OA 


FECE 


S2i* 




BRA 


DOPRQ 






FECA: 






535 


* 










FECA ; 4C 


FS 


03 


536 


USR 


JMP 


USRADR 




jJUMP TO COKTROL-Y VECTOR IK 


FECDi 






537 


* 










FECD:60 






53 a 


WTtlTF 


KTS 






;TapE write not needed 


FECE: 






539 


* 










FECE:SD 


7B 


06 


540 


DO PRO 


STA 


VFACTV 




■aay video Cirniware Inactive 


FSDl:ap 


OE 


CO 


541 




STA 


CLRALTCHAR 


jswLtch tn normal char set 


FED^jOC 


FB 


Oi 


542 




TSB 


VHOD& 




; don't change M.CTL 


FED? : DA 






543 




PHX 






■gave X and ¥ 


FEDS S 5A 






544 




PKY 






jfor rest of PRffO 


FED9:20 


CD 


CD 


545 




JSft 


CHK80 




;convert to 40 if needed 


FEDC : 7A 






546 




PLY 








FEDD : FA 






547 




PLS 








FEDE:A9 


FD 




548 


lOPRTl 


LDA 


tf<COUtl 




»set I/O page 


FEED: 80 


C5 


FEAB 


545 




3RA 


I0FRT2 




;->go Bet Output hook 


FEE 2: 






550 


* 










FEE2: 






5^1 


* DECCH 


decrementg the curreint cursor 


FEE 2: 






552 


* CLRCH 


sets a 


11 cursors 


to 





FEE 2! 






553 


* SETCUR sets 


cursors to 


va 


Lue in A.cc^ 


FEE2: 






554 


* ^^Q explanatory note w 


tth 


GETCUR 


rEE2! 






555 


A 










FEE2t5A 






556 


DECCH 


PHY 






;<Er(M SFCIO) 


FEE3:20 


^D 


CC 


557 




JSR 


GETCUH 




;get current CH 


FEE6 ; 8S 






559 




DEY 






Jdecrement it 


FEE? ! 90 


05 


FEEE 


559 




BRA 


SETCUR 1 




;go update cursora 


FEE9: 






550 


A 










FEE9 : A?f 


01 




561 


CLRCH 


LDA 


fll 




jBet all cursors to 


FEEB:3A 






562 


WDTHCH 


DEC 


A 




;dec window width t f rOQk $FC17) 


FEEC:5A 






563 


SFTCUH 


PHY 






; save V 


FEEDiAB 






564 




TAY 






;need value In V 


FEEE;20 


AD 


CC 


565 


SETCUR 1 


JSR 


GETCUK2 




;save new CH 


FE7l!7A 






566 




PLY 






; re store Y 


FEF2;AU 


7B 


05 


567 




LJ>A 


OURCH 




;and get new CH into acc 


FEF5 : 60 






568 




RTS 






;(Need UDA to set flage) 


FEF6; 






569 


* 










FEF6:£0 


00 


FE 


570 


CftMOlJ 


JSR 


BLl 




; HANDLE CR AS BLANK 


FEF9:6& 






571 




PLA 






1 THEN POP STACK 


FEFA;63 






572 




PLA 






I AND RETURN TO HON 


FEFfiiDO 


6C 


FF69 


573 




BNE 


MONZ 




; (ALWAYS) 


FePD: 






574 


* 










FEFD:60 






575 


REAH 


HTS 






;Tape read not needed 


FEFE: 






576 


* 










FEPE: 






577 


* OPTBL 


is a Cable CDTiCalnl 


ng the new opcodes that 


7BFE: 






57B 


* wouldn't fit 


Into the 


exl 


SClng Lookuip table. 


Fe?E: 






579 


A 










FEFEilZ 






580 


OPTBL 


DFB 


512 




;ORA (2PAG) 


FEFF: 14 






531 




DFB 


$14 




;TRB ZPAG 



i^^ 



*— ' 



2081 
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FfOO 


lA 


582 






DFB 


$IA 


INC 


A 


Froi 


IC 


583 






t}FB 


SIC 


TRB 


ABS 


FF02 


32 


S8A 






DFB 


532 


AKD 


CZPAG ) 


FFQ3 


34 


595 






DFB 


$34 


BIT 


ZPAG.X 


FF04 


SA 


536 






DFB 


S3A 


DEC 


A 


FFQ5 


3C 


587 






DFB 


53C 


BIT 


ABS,X 


FF06 


52 


5SB 






DFB 


S52 


EOR 


CaPAG) 


FF07 


5A 


5B9 






DFB 


S5A 


PHY 




FFOe 


&4 


590' 






DFB 


S&4 


STZ 


ZPAC 


FF09 


!72 


591 






DFB 


S72 


ADC 


fZPAG) 


FFOA 


:74 


592 






DFB 


S74 


STZ 


ZPAGjX 


FFOB 


7A 


5?3 






DFB 


$7A 


PLY 




FFOC 


7C 


59i 






DFB 


S7C 


JMF 


(ABS,X) 


FFOD 


89 


595 






DFB 


$89 


BIT 


IMH 


FFOE 


92 


596 






DFB 


592 


STA 


CZPAG) 


FFOF 


9C 


597 






DFB 


S9C 


STZ 


ABS 


FFlO 


9E 


598 






DFB 


S9£ 


STZ 


AB5,X 


FFll 


BZ 


599 






OFB 


$B2 


LDA 


CZPAG) 


FF12 


D2 


600 






DFB 


5D2 


CHP 


{ ZPAG ) 


FF13 


FZ 


fiOl 






DFB 


SF2 


SBC 


{7,PAG) 


FFi4 


FC 


602 






DFB 


SFC 


? ?? 


(the unknoutl opcode) 


FF15 


Q016 


603 


KUMOPS 


SOU 


*-OPTBL-l 


nuiaber oE bytes co check 


FF15 




604 


* 












FF15 




605 


* 


INDX 


contains pointers to tht 


mnenionlcs for each of 


Fl'15 




606 


* 


the 


Opcodes 


In OPTBL, PolntE 


,rs urtth BIT 7 


FF15 




60? 


* 


EeL 


Irdlcace 


GKCenalons CO MireWL 


or ItNEfW. 


FF15 




60S 


* 












FF15 


33 


609 


INDX 


DFB 


$38 






FF16 


FB 


610 






DFB 


SFB 






FF17 


37 


611 






DFB 


S37 






FFI8 


FB 


612 






DFB 


SKB 






FF19 


39 


613 






DFB 


539 






FFIA 


21 


6U 






DFB 


S21 






FFIB 


36 


615 






DFB 


336 






FFIC 


21 


616 






DFB 


S21 






FFlD 


3A 


617 






DFB 


53A 






FFIE 


F8 


61B 






DFB 


SFa 






FPIF 


FA 


619 






DFB 


$FA 






FF20 


3B 


620 






DFB 


$3B 






FF2I 


FA 


621 






DFB 


$FA 






FF22 


F9 


622 






DFB 


5F9 






FF23 


22 


623 






DFB 


$22 






FF24 


21 


624 






DFB 


$21 






FF25 


3G 


625 






DFB 


S3C 






FF26 


FA 


626 






DFB 


SFA 






FF27 


FA 


627 






3FB 


$PA 






FP2& 


3D 


628 






DFB 


$iD 






FF29 


3E 


629 






DFB 


S3E 






FF2A 


3F 


630 






DFB 


$3F 






FF2E 


FG 


631 






DFB 


SFC ; 


77? 




FF2C 


00 


632 






BR.K 








FF2D 




633 


* 












FF2D 


A9 C5 


6U 


PEERH 


LDA 


ff$C5 


;PE£NT 'ERR\ THEN PALL INTO 


FF2F 


20 ED FD 


635 






JSR 


COUT 


; FWEEPER. 


FF32 


A9 D2 


636 






LDA 


flSDZ 






FF34 


20 ED FD 


637 






JSR 


COUT 






FF37 


20 ED FD 


636 






J&R 


C<JUT 






FF3A 




639 


A 
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FF3A: 

FP3C: 

FP3F 

FF3F 

FF41 

FF42 

PFi4; 

FF46: 

FF48- 

FFA9 

FF4A: 

FF4A; 

FF4C; 

FF4E: 

FFSQ: 

FF51: 

FF52: 

FF54; 

FF55: 

FF57: 

FF58; 
FF55: 

FF59; 

FF5CI 

FF5F1 

FF62: 

FF&S: 

FF&5! 

FF&6i 

FF69! 

FF6B1 

FF6D1 

FF70i 

FF7 3 : 

FF76; 

FFTa: 

FF7AI 

FF7B: 

FF7D; 

FFSO; 

FF82i 

FF&5: 

FF87i 

FF8A1 

FF8A; 

FF8C: 

FFSD: 

FFflE 

FFSF 

rF9D 

FF91 

FF93; 

FF95; 

FF9&; 

FF^S: 

FF9A: 

FF9CI 

FF9EI 



A9 87 
UC EG 

A5 48 
US 

A5 45 
A6 46 
A4 47 
28 
60 

83 43 
3& 46 

84 47 
OS 

68 

85 48 
BA 

86 49 
Dfl 

60 

20 B4 

20 2F 

20 93 

20 a^ 

DS 

20 3A 
A9 AA 

20 67 

20 C7 

20 A7 

84 36 

AO 13 
S8 

30 Efl 

D9 CD 

DO F8 

20 be: 

A4 34 
4C 73 

M 03 
OA 
OA 
OA 
OA 
OA 

26 3E 
26 3F 
CA 

10 FB 
A5 31 
DO 06 
BS 3F 
95 3D 



FD 



FE 

FB 
FE 
FE 



FF 



FtJ 
FF 



FF&5 



FF7A 



FF 
F 

FF 

FF 



FF90 

FFA3 



640 BELL 
641 

642 * 

643 REStORE 
644 

64 S 

64b RESTRl 

647 

648 

649 

650 * 

631 SAVE 

652 SAVl 

633 

654 

655 

656 

65? 

656 

659 

660 

661 * 

66Z OLDRST 

663 

664 

66^ 

6&& * 

66 7 HON 

66 a 

669 HON a 

670 

671 

672 

673 ffitllTM 

674 

675 

676 CHRSRCH 

677 

678 

679 

680 

681 

682 

683 * 

664 DIG 

6e5 

686 

607 
683 

689 NXIBIT 

690 

691 

692 

693 

694 NXTBAS 

695 

696 

697 



LPA 
JHP 

LDA 
fHA 
LDA 
LDX 

LDY 
PLP 

R.TS 

STA 
STX 
STY 

PHP 
PLA 
STA 
TSX 
STS 

cut 

RTS 

JEH 

JSR 
JSR 
JSR 

CLD 
JSR 

LOA 
STA 
JSR 
JSR 
JSR 
STY 
LDY 
DEY 
BMI 
CHP 
QNE 
JSR 
LDY 
JMP 

LDX 
ASL 
ASL 
A&L 
ASL 
ASL 
ROL 
ROL 
DEX 
BPL 
LDA 
BNE 
LDA 
STA 



*$87 
COLJT 

STATUS 

A5H 

XREG 

VREC 



A5H 
XREG 

YREG 



STATUS 
SPNT 



INIT 

SFTVID 

SETKBD 



BELL 

#SAA 

PROMPT 

CETLNZ 

ZMODE 

GETHUM 

YSAV 



JMAKE A JOYFUL NOISE. THEN RETURN. 



;RESTORE 6502 REGISTER CONTENTS 
; USED BY DEBUG SOFTWARE 



^SAVE 6502 REGISTER CONTENTS 
: FOR DEBUG SOFTWARE 



SET SCREEN MODE 
AND INIT KBD/SCREEH 
A3 I/O DEVS. 



jMUST 3F.T HEX MODE! 

; PWEEPER. 

;'*' PROMPT FOR MONITOR 

jREAD A LINE OF INPUT 

; CLEAR MONITOR MODE, SCAM IDX 

;GET ITEH, NGN-HEJt 

: CHAR IN A-REC* 



fSUBTBL-CHRTBL 1 X-REG-0 IF NO HEX INPUT 



HON 
CHRTBL.Y 

CHRSRCH 

TO SUB 

YSAV 

NXTITM 

#$03 

A 

A 

A 

A 

A 

A2L 

A2H 

mtTBiT 

MODE 
NXTBS2 
A2H,X 
AlH.X 



COMMAND NOT FOUND, BEEP & TRY AGAIN, 

FIND COMMAND CHAR IN TABLE 

MOT THIS TIKE 

GOT ITl CALL CORRESPONDING SUBROUTINE 

PROCESS NEXT ENTRY ON HtS LINE 



5 GOT HEX DIGIT, 

; SHIFT INTO A2 



jLEAVE X-5FF IF DIG 



;IF MOBE IS ZERO, 

; THEN COPY A2 TO Al AND A3 



210 I 
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3 
3 

3 



a 




FFA0:55 41 

FFA2;Ea 

FFA3;F0 F3 

FFA5rD0 06 

FFA7:A2 00 

FFA9;86 3E 

FFAB;86 JF 

FFAD:B9 00 

FFgOice 

FFBIjZO 99 
FFB4;49 BQ 

FFB6:C9 OA 

FFB8:50 do 

FFBA:80 37 

FFBCsOD 

FFBDiOO 

FFBE: 

FFaE;A9 FE 

FFCO:48 

FFCl:fi9 SO 

FFC4:'18 

FFC5:A5 31 

FFC7:A0 00 

FFC9:S4 31 

FFCB:60 

FFCC: 

FFCC : EA 

FFCDi 

FFCDi BC 

FFCE ; B2 

FFCFiBE 

FFDOjEF 

PFDliC^i 

FFD2:A9 

FFD3:.BB 

FFD4:AG 

FFD5:A4 

FF[)&:06 

FFD7:95 

FFD8:07 

FFD9:02 

FP1>A:05 

FFDB:00 

FFDC:93 

FFaD:A7 

FFEE : C6 

FFDF:99 

FFEOj 

FFEO: 

FFEO: 

FFEO: 

FFE0!a2 

FFE1:C9 

FFEZtflE 

FFE3:35 

FFE4:SC 

FFE5:96 

FFE6:AF 



?¥9B 
FFAD 



02 



G3 



FFF3 



FF 



699 
699 

?O0 
701 
702 
703 
704 
705 
70 & 
70 7 

7oa 

709 
710 

711 
712 
713 
714 
715 
716 
717 
7 IB 
719 
720 
721 
722 
723 
72^ 
725 
726 
727 
723 

729 

730 

731 

731 

733 

734 

735 

736 

737 

730 

739 

740 

741 

7A2 

743 

744 

7A5 

746 

747 
74 9 
749 
750 
751 
752 
753 
754 
755 



HXTBS2 
GETHUM 
NXTCHR 



TQSUB 



ZMODE 



CHRTBL 



STA 
INX 
BEO 
BHE 
LDM 
STX 
STX 
LDA 
INY 
JSR 
EDR 
CMP 
BCC 
BRA 
BRK 
BSK 

LM 

PHA. 
LDA 
PHA 
LDA 
LDY 
ST¥ 
RTS 

KOP 

CFB 
UFB 

DFB 
DFB 
I>FB 
DFB 
DFB 
DFB 
DFB 
DFfi 
DFB 
DFB 
DFB 
DFB 
DFB 
QFS 
DFB 
DFB 
DFB 



A3H,X 

NXTBAS 
NiTCltR 
#$00 
A2h 

A2H 

IN,¥ 

UPSHIFTO 
f$BO 

i^SOA 

DIG 

GETMEX 



#<G0 

SUHTBL.Y 

MODE 
#$00 
MODE 



$BC 

$B2 

$BE 

$EF 

5C4 

SA9 

SBB 

$A6 

5A4 

S06 

395 

S07 

502 

S05 

$00 

593 

$A7 

$C6 

$99 



* Table 

* diapat 

SUBTBL 



of low order monicor 

ch addresses. 



;CLgW A2 

tGET CHAR 
jupehlft If necessary (sec high bit) 



;lt*H 3 digit 

^check far ether digits 



SDISPATCH TO SUBHOUTISE, BY 

; PUSHING THE MI-ORDFR SDSR ADDR, 

; THEN THE LO-QRDER SUBR ADDR 

; ONTO THE STAtK , 

; (CLEARING THE MODE, SAVE THE OLD 

I MODE IN A~REG),, 

; AND "RTS^ TO THE SUBROUTINE! 



!"G (BASIC WARM START) 

;"Y (USER VECTOR) 

;'E (OPEN AND DISPLAY REGISTERS) 

;V (HEHORY VERIFY) 

;"K tlN^SLDT) 

j^p CprAslot) 

;"b (basic cold start) 

; '-' (subteaction) 

;'+' (addition) 

;m (memory movk) 

;'<' (delimiter for MOVE, VFY) 

;N (SET NOR>!AL VIDEO) 

;t (SET IMVERSE VIDEO) 

;L (DISASSEMBLE 20 INSTRS) 

;G (BXECtTTE PROGRAM) 

l' : ' (MEMORY FILL) 

;'.* (ADDRESS DELIMITER) 

; 'CR' {END OF INPUT) 

t BLANK 

rouclae 



DFl 

DFB 

DFE 
DFB 
DFB 
DFB 



>aASGOKT-l 

>USR-1 

>REC2-1 

>VERIF¥-1 

>INPRT"1 

>0UTPRT-1 

>XBAS1C-I 



Appendix I; Firmware Listings 



f21- 



PFE7U7 




756 




DFB 


>SET>I0DE-1 


FFE8! n 




757 




1>FB 


>SETHODR-l 


FFE9 ! 2B 




758 




DFB 


>M0VE-1 


FFEA:1P 




759 




DFB 


>LT-1 


FFEfl:&3 




760 




DFB 


>SSTNORM-l 


FFEC:7F 




761 




BFB 


>SETIHV-1 


FPUD : 5t) 




762 




DFB 


>Ltsr'i 


FFEE:B5 




763 




DFB 


>G0^1 


FFEF r 1 7 




764 




DFa 


>SETMC1DE-1 


FFF0rl7 




765 




DFa 


>$ETM£>De-l 


FFFlsFS 




766 




DFa 


>CRM0N-1 


FFFZ:03 




7&7 




DFB 


>BLAKK-1 


FFF3:. 




76a 


* 






FFF3t69 


S8 


769 


GETHEX 


ADC 


ff$38 


FFF5!C9 


FA 


770 




CMP 


#SFA 


FFFTrSO 


91 FFSA 77L 




BCS 


DIG 


FFF9 : 60 




772 




RT3 




FFFA: 




773 


* 






FFFAiFB 


03 


774 




DW 


NHI 


FFFC: 62 


FA 


775 




DH 


RESET 


rFFE:03 


ce 


776 


IRtJVKCT 


DU 


NEWIRQ 



NON-MASKABtE INTERRUPT VECTOR 

RESET VECTOR 

INTERRUPT REOUESr VECTOR 



i 

a 






J 
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E 
E 
E 

E 

E 



3D A.1H 


3C AIL 


FE78 AlPLLP 


FE7F AIPGEITS 


FE75 A IPC 


3F A2H 


3E A2L 


dl A3H 


40 A3L 


43 A4H 


42 A4L 


45 ASH 


Ai A5L 


45 ACC 


C8FF ACDONE 


O^FF ACIABU7 


C9a8 ACIADONE 


C90Q ACIAINT 


C908 AC .ATST 


FDDl ADD 


FDS'i WJDIWP 


FBFa ADV2 


JFEF^i ADVANCE 


C94B AIEATIT 


C943 AINOFLSH 


C94D A1PAS3 


C922 ATP0RT2 


C91C AITST2 


CO IE ALTCHARSET 


?03F5 AHPERV 


FD03 AFPLE2C 


FB60 APPLEII 


Q43a A STAT 


C6A2 BADRDl 


C6D3 BADREAD 


C77C BAHGER 


2B BAS2H 


2A BAS2L 


F3C1 BASCALC 


FBDO BASCLC2 


FEB3 BASCONT 


29 BASH 


EQ03 BASIC 2 


Cilfi BASICENT 


C79F BASIC IN 


an flASiciwiT 


EOOG BASIC 


2% BASL 


FD71 BCKSPC 


FAA3 BEEPFIX 


TrSDD BELLI 


FF3A EELL 


FBE4 aELL2 


C215 BINH 


0214 HINL 


C329 BINPUT 


FEOO BLl 


FE04 BLANK 


eCDQ BLAST 


4F BOOTDEV 


07DB BOOTSCftN 


3C BOQTTMF 


^C326 BPRINT 


?FA4C BREAK 


03r0 BRKV 


fFClO BS 


04 BUTMODE 


C061 BUTNO 


C062 aUTJfL 


CFC2 GO 3 


C307 C3C0UT1 


?C300 C3ENTRY 


C305 C3KEY1N 


FD62 CANCEL 


GA76 CD0NE2 


CA3C CDONE 


?CD7D CGO 


F9BA CHARl 


F9B4 CHAR2 


CDGD CHK8CI 


FI1D9 CHKBELL 


□52 S CHiCMOU 


CME CHKRT 


FF7A CHRSRGH 


2^ CH 


CI 32 CHOK 


FFCD CHRTBL 


CA2a CKDIG 


FC9E CLEDLa 


FC^6 CLEOPl 


CBBE CLRO 


CBFC CljRl 


CBFl CLR2 


CC02 CLR3 


CBC7 CLR40 


COOO CLR80COL 


COOC GLRBOVIB 


CBDA CLR8Q 


CODE CLRALTCHAR 


?C053 CLRANO 


?C05A CLRAHl 


?C05C CLRAN2 


?C05E CLRAN3 


FEE 9 CLRCH 


ClOD Cl,RCOL 


FC9C CLREOL 


FC44 CLREQP2 


FC42 CLREOP 


FC5D CLREOPl 


CBCF CLRHALF 


CD9H CLRIT 


CC97 CLRKED 


?CAO CLRLIN 


CC04 CLRPORT 


?CFFF CLRRDM 


Fa33 CLRSG2 


F83C CLRSC3 


?Fe32 CLRSGR 


Fa3& CLRTOP 


CA7D CMDB 


CA5D CHDCR 


BF CMDCUR 


CA79 CMDD 


CA63 CMDT2 


CA67 CMEl 


GA67 CMDK 


GA14 CMDLQOP 


CA67 CMDL 


C9DE CHDLIST 


CA5D CMDN 


CAB 13 CKDP2 


CA73 CMDP 


CAC4 CHDQ 


GABS CHDR 


CA99 CM.DS 


CAC6 CKDT 


CB05 CMDT2 


CBI7 CMDT3 


C9C7 CMDTABLE 


CA55 CMD2 


CA2S CMDZ2 


CAiD CHFOU^fD 


C5 55 CKLO^ 


C538 CMLOOP 


C577 CMNOINT 


C5SE CMNOVBL 


C57B CMNOY 


C55D CHNTO 


C562 CMRGHI 


C56F CMROK 


CA43 CMSET 


G542 CHXMOV 


CFB7 col 


073S COL 


FCCA COLDSTART 


30 COLOR 


FCE7 COM I 


FCF6 COM2 


FCFC CQM3 


CA36 COMINIT 


C9EB COMMAND 


C266 COMMPORT 


C263 COHOUT 


C200 COMSLOT 


CB28 COMTBL 


C33e COPYROM 


C348 C0PYROM2 


FIJF& COUTZ 


FD^D GOUT 


FDFO CaUTl 


FEF& CRHOH 


7FD8B CROUT 1 


FD8E CROUT 


FC&2 CR 


FCB5 CRRTS 


37 G3WM 


36 CSWL 


CD2A GTLADR 


CD5& CTLCHAR 


CD54 CTLCHASO 


FCAi CTLDO 


CD&F CTLDONE 


CD7J CTLGO 


CD BO GTLGQl 


1*4 CTLWUM 


CD91 CTLOFF 


CD 9 5 CrLOK 


CD 15 Cn.TAB 


07FB CURSOR 


C5ID GVBUT 


C516 CVMOVED 


C4ED CVNOVBL 


25 CV 


FDB6 DATAOUT 


FB&C DCS 


FES2 DEGC}^ 


C2CS DEFAULT 


C2FI DEFCOM 


C2D9 DEFFF 


C2FC DEFIDX 


C2CE DEFLOQP 


C6D9 DENIBI 


C6d; DENlftL 


Cfla5 DEVNO 


FFflA DIG 


CA3Q DIGLOOP 


0356 DNIBL 


CBC2 OOCLR 


FBB* DOGOUTl 


FB54 DOCTL 


C6FB aODRV2 


CI as DONE 


FDZO DONXTCUR 


FECe DOPRO 


7C70I DRV2BDtJT 


C60B DRV2EHT 


C5C3 DVIOLOOP 


C5CA DVIOLT 


cm ENTRI 


C230 ENTR 


F8A1 ERR 


9B ESC 


CCD7 ESCQ 


?CCE3 ESCl 


CCE5 ESC2 


CCCa ESC3 


CDOC ESCCHAR 


0638 ESCHAR 


0013 eSCHUM 


CCED ESCRDKEV 


CCF8 E3CTAB 


c2ec Exiri 
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C2BA. 


Exm 


?C65C 


EXTENT 


C63ri EXTENT 1 


05F9 


EXIT NT Z 


0538 


EXTIJJT 


F800 


FSORG 


FBB3 FSVERSION 


CI42 


FIXCH 


?FA9B 


FIXSEV 


06aa 


FLAGS 


CBlH FLUSH 


F962 


FHTl 


F9A6 


FMT2 


CD67 


FNDCTL 


2E FORHAT 


C64E 


7UG1 


?C648 


FUGIT 


F847 


GBASCALC 


27 GBASH 


26 


CBASL 


F&56 


GBGALC 


C8Fe 


CBEMPTY 


CBDB GBNOOVH 


C39 3 


GETALT 1 


C39S 


CETALTZ 


C37C 


GETALT 


C8CC GET6UF 


C3A6 


GETCOUT 


GCA7 


CHTCUR I 


CC9D 


GETCUR 


CCAD GET CUR 2 


CCb7 


GETCUR 3 


CCBF 


GETCUKt 


F8A5 


GETFMT 


FFF3 GETHEX 


peso 


GEtlNDX 


?FD6F 


GETLNI 


FD67 


GETLHE 


7FD6A GETLN 


FFA7 


GETNUM 


CB57 


CETST 


GEFA 


GETX 


?CFa6 GETY 


CF3B 


GK.EY 


7FD25 


COTKEY 


FEB6 


CO 


GS9F GO BREAK 


06 


G0QDF& 


C2aF 


COREMOTE 


C290 


GOTERM 


FSCC GOTONE 


2C 


H2 


C6AE 


HANGING 


C5E3 


MDDONE 


C5BE HDLODP 


C5E8 


HDF0S2 


7 FCC 9 


HEADR 


C5AC 


HEXDEC2 


CS9B HEXTDDEC 


7C057 


HtRi:s 


F31C 


HLINEl 


??819 


ULLN^ 


FC58 HOME 


CM 5 


HOMECUR 


CELb 


KQOKITLJP 


CEZO 


HOOKUP 


F897 lEUEN 


0200 


TNEUF 


CAOq 


INCHD 


FP15 


INPX 


?FSBG INSDS2 


0200 


IN 


C405 


INENT 


FB2F 


IMIT 


C41C IHITMOUSE 


?FEeB 


IMPORT 


FESD 


INPRT 


FS92 


INSDSl 


FSDO INSTDSP 


CCIZ 


INVERT 


32 


INVFLG 


GCIC 


INVX 


COOO laADB 


FE9a 


lOPRT 


FEDE 


lOPRTl 


FEAB 


I0PEIT2 


FF53 10RT5 


C058 


lOU 


G07a 


I0UD3BL 


C079 


TOUENBL 


C806 IRqt 


C827 


IRQ2 


CB31 


IR03 


ca3a 


tR04 


Ce50 IRQ 5 


C85E 


IR06 


C861 


IR07 


cen 


iRoe 


C88C lEQUNEl 


C88F 


IRQDNE2 


G899 


TRQDHE3 


caB2 


tRQDOME 


?03FE IROLOC 


0989 


IROTBLE 


FFFE 


IROVECl 


?FA6r) 


IRQ 


C663 ISKRKI 


C22F 


ISRDY 


CFF9 


JHfDEST 


C32C 


JPIHIT 


C32F JPREAD 


C335 


JPSTAT 


C332 


JPWRETE 


COiO 


CBDSTRB 


FB88 K6DWAIT 


COOO 


KBD 


FDia 


M.Y.IH 


»FDie 


KEYING 


39 KSWH 


38 


KSWL 


COBB 


LCBANKl 


COB 3 


LCBAI^2 


2F LENGTH 


rC66 


LF 


0400 


ilNFl 


FE5E 


LIST 


FE63 LIST2 


2C 


LH«EM 


00 


LOCO 


□ 1 


LOCI 


FD3a look:pick 


CO 5 6 


LORES 


Vt2l 


LT2 


FEZO 


LT 


? 40 M.^0 


20 


M.GTL2 


08 


M.CTX. 


10 


H. CURSOR 


03 M,GOJor 


01 


M. MOUSE 


80 


M, PASCAL 


r]4 


H.VMQDE 


44 MACSTAT 


C709 


MAKTBL 


2E 


HASK 


C9D4 


HA SKI 


C909 MASK2 


05F8 


MAXH 


Q4Fa 


HAXL 


a77T> 


HAXXH 


067D MAXXL 


?07FD 


HAXYH 


?Q6FD 


HAXYL 


C400 


MBASIC 


C/9B WBBAD 


0578 


MINH 


047 & MINL 


057D >Il^XH 


0^7D MINXL 


?05FD 


MINYH 


704FD 


MINYL 


C8AB 


Ml ROLF 


C8C2 MIRQSTD 


CiiFl 


HI STAT 


?C052 


MIXCLR. 


C053 


MIX SET 


F9C0 MNEML 


FAOO 


MflEMR 


F8EE 


MJfflDXl 


FSC? 


MNNDX2 


Fac9 MNNDX3 


FEAD 


M0D8CHK 


31 


MODE 


FF65 


MOM 


rF69 MONZ 


067C 


HOUARM 


C063 


HOUBUT 


C043 


MOUCLR 


?C058 M0UDS6L 


?C059 


MOlfSTIBL 


D7FC 


MOUMODE 


C4D5 


MOUSE INT 


CD9F MOUSOFF 


CD99 


rtOUSON 


077G 


HOUSTAT 


0478 


MO U TEMP 


CQ66 MOUXl 


D57C 


MOUKH 


C0I5 


MOUXINT 


047C 


MOUXL 


C067 MOLHfl 


05FC 


MOUYH 


C017 


MOUYINT 


04FC 


HOlTfL 


20 MOVAEH 


C?B6 


MOVEAUX 


0799 


M0VEC2M 


C8A2 


MOVE IRQ 


CF9F HOVELOOP 


re2c 


MOVE 


CFCB 


HOVERET 


CF9F 


HOVESTET 


02 MOVMODE 


C7DE 


MPAQDUE 


C72F 


MSG 


CAA6 


MSLOOP 


07FB MSLOT 


CAA4 


MSHAII 


0300 


NBUFl 


FBBO 


NEWADVl 


FBAO NEWADV 


FA47 


NEWBRK 


FC9? 


NEUCl 


FC90 


NEWCLH0L2 


PGflD NEHCLREOL 


FC73 


WEWCR 


cccc 


NEWESC 


C30 3 


NEWIRQ 


?FA81 NEWMON 


FC36 


Nsyopi 


FC35 


NEW OPS 


FCB6 


NEWVTAB 


FCB8 NEVrVTABZ 


CFA9 


NEXTAl 


03FB 


NMI 


CA09 


NOCKD 


C46B NOERROR 


?FD45 


NOE SCI 


Frj4A N0ESC2 


FD44 


NOE SCAPE 


C260 NOESC 


FACF 


NOFIX 



1^ 



2141 
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J. 



ftU«l 





E 







C7Z5 


NOPATRN 


C371 


KOREAD 


CA93 


NOSH I FT 


C4F9 


NO STAT 2 


C36A 


NOTl 


C8FE 


NOTACIA 


FD5F 


NOTCRl 


FD4D 


HOTCR 


?CC6fl 


NOTISVl 


CC&B 


K0TINV2 


CCS3 


NOTIWV 


FEAT 


NOTPRTO 


C22E 


WOTHDT 


FB94 


NOW AIT 


047F 


NUMBER 


0016 


MtJMOPS 


FCEIA 


WXTAl 


FCB4 


WXTA* 


FF9€ 


NXTBAS 


FF90 


NXTB It 


FFA2 


NXTBS2 


FD75 


NXTCHAR 


FFAD 


NXTCHR 


?Fa5F 


NXTCOL 


077 B 


NKTCUH 


FF73 


KXTITM 


FAS9 


OLDBRK 


04 7B 


OLDCH 


067A 


0LDCUR2 


0679 


OLOCUR 


?FF59 


OLDRST 


FEC2 


OPRTO 


PEFE 


DFTBL 


057B 


OURCH 


05FB 


OURCV 


C407 


OUTENT 


7FE95 


OUTPORT 


FE97 


OUTPRr 


C1E4 


PlINIT 


C1F3 


P1READ2 


CIEE 


PLELEAD 


ClFB 


P 1 STATUS 


C1F6 


PIWRTTE 


C2I1 


P2TNTT 


C213 


P2READ 


C217 


F 25 TAT US 


C315 


PJWRITE 


C064 


PA_DDLO 


CF71 


PASCALC 


7CF7F 


PASCLC; 


CCOB 


PAS INVERT 


CF35 


PASREAD 


C8S0 


FASSKIPl 


C97C 


PBFULL 


C973 


FBOK 


7F954 


PCADJ2 


F95C 


PCADJ4 


P953 


PCAIlJ 


F956 


PCADJ3 


3fl 


PCH 


3A 


PCL 


CF19 


PCTL 


C7F6 


PDOK 


C7EB 


PDObl 


CC3D 


PICKl 


CC33 


PrCK2 


CC3F 


FICK3 


CC4A 


PICK 4 


95 


PICK: 


CClD 


PICKY 


CF'il 


PIHIT 


CEao 


PIORDY 


F8O0 


PLOT 


FSOE 


FLOtl 


CECO 


PNOrRDY 


C402 


PNULL 


TV92 


PRAl 


F91Q 


PRADRl 


¥9] it 


PRAPR2 


F926 


PRADR3 


F92A 


PH.ADR4 


F930 


PRADR5 


F94A 


PRflL2 


?F94C 


PRBL3. 


F9A8 


PRBLNK 


FDDA 


PREYTE 


?FBIE 


FREAD 


FB25 


PRE^2 


?FF2a 


PRERR 


CEF7 


FRET 


JFDE3 


PRHEX 


FDE5 


PBHEXa 


FSFS 


PRKHl 


FBF9 


PRKN2 


C168 


PRNOW 


?F941 


PRUT AX 


FaDB 


PE.NTBL 


FSDA 


PRNTOP 


F940 


PRNTYX 


cue 


PR NT 


?F94A 


PRNTX 


33 


PROMPT 


FD96 


PRYX2 


CF66 


P31 


CF51 


?SETUP 


CF54 


P3ETUP2 


CFlO 


PSETX 


C222 


PSTAT2 


CBBl 


PSTATUS 


CEBE 


PSTERR 


?C07D 


PTRIG 


C967 


PUTBUF 


C7DA 


?UTlfJfil]F 


CK2B 


PVMODE 


0418 


PWDtH 


CEDt) 


FWRl 


FAFD 


PWRCON 


03Fi 


PWREDUP 


CEF4 


PURET 


CE02 


P WRITE 


CEFl 


PtfRlTERET 


FBI 2 


PWRUP2 


FAA6 


PWRUF 


C506 


QLOOP 


C5Ea 


0TB L 


CEi5 


QUIT 


CSiii 


OX 


?CQ60 


RD4QSW 


COIS 


RDaOCOL 


COIF 


RoaoviD 


C63F 


RDADR 


C016 


RDALT2P 


C6Aa 


RDATQ 


C6AA 


HDATl 


C6BA 


RDAT2 


C6BC 


RUAT3 


c&q.B 


RDAT'i 


C6A6 


RDATA 


COO 3 


RDCARDRAM 


?FD35 


HDCHAR 


C642 


RDDHDR 


C65& 


RDHDO 


C63E 


RDWDl 


C667 


RDKD2 


C671 


RDHD3 


?C01D 


RDHIRES 


FDOC 


RDKEY 


CQll 


RDLCBNlt2 


cou 


RDLC&AM 


C002 


RDMAINRAM 


?C01B 


RDMIX 


CQIC 


RDPAGE2 


con 


RDRAMRD 


C014 


RDRAMMRT 


G6S5 


RDSECl 


C687 


RD3EC2 


C68F 


RDSEC3 


C683 


RDSECt 


FAE4 


RDSPl 


CQIA 


RDTEXT 


?C019 


RDV BLEAR 


?FEFD 


READ 


FAD 7 


REGDSP 


FEBF 


REGZ 


?F938 


RELADR 


FA62 


RESET 


FAEtl 


RESET. Jt 


C354 


RESETLC 


FF3F 


RESTORE 


?FF4 4 


RESTRL 


C&41 


HETRVL 


C657 


RETRY 


FADA 


RGDSPL 


FB02 


RGDSP2 


2D 


RMNEM 


6F 


RNCH 


4e 


RNDL 


COfil 


ROMlfJ 


C37B 


ROMOK 


0478 


ROM STATE 


FAD 2 


RTSL 


FSOC 


RTMASK 


Fa7F 


HTMSKZ 


F831 


RTSl 


FBEF 


RTS2B 


F961 


RTS2 


FS2E 


RTS2B 


FBFC 


RTS3 


FGC3 


RTS4S 


TFDCS 


RTS4C 


7FG34 


RTS4 


FE17 


RTS5 


7FCB3 


KTS6 


?FFiC 


SAVl 


FFiA 


SAVE 


BFFB 


SCNTL. 


BFFA 


SCOMD 


CE5e 


SCRl 


CE5E 


SCR2 


C^fift 


SCR3 


CE7q 


SCR4 


CEei 


SCR5 


CESB 


SGR6 


CE% 


SCR? 


?CE8D 


SCR3 


CEfl.D 


SCR9 


CBB9 


SCRL3 


CB9B 


SCRLEVEN 


CBAZ 


SCRLPT 


CB6D 


^CRLiN 


CSBD 


SCRLOOD 


?F871 


SCRN 


F379 


SCRn2 


CESO 


3CRN4S 


CE53 


SCRK&4 


CB30 


SCROLLDN 


CB33 


SCROLL IT 


CB35 


SCROLLUP 


?FC7Q 


SCROLL 


BFF8 


SDATA 


C61F 


SSSKZERO 


C296 


SERIN 


CUE 


SERISOUT 


03B8 


SERMODE 


CL8C 


SEROUT 


c:i9i 


SEROUT 2 


C19D 


SER0UT3 


CU7 


SERPORT 


ClOO 


SERSLOT 


C14fi 


SERVTP 


CDCO 


SET-iO 


COOl 


SETSOCOL 
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CDBE 


SBT80 


GOOD SET80VID 


COOF 


SETALTCHAR 


COO 9 


SETALTZP 


7C059 


SETANO 


?C05B SETANl 


?C05D 


SETAN2 


C05F 


SETAN3 


C18A 


3ETCH 


?FS64 315TCOL 


FEES 


SETCUftl 


FEEC 


SETGUR 


CB67 


SETEtBAS 


?FB40 SETGR 


CE23 


SETHOOKS 


FES 6 


SETIFLG 


FEBO 


SETINV 


?C45i SETIOU 


CDAL 


SET IT 


FEe9 


SETKBD 


FEiD 


SETMD2 


FE18 SETMODE 


FE84 


SETNORM 


?FAA9 


SETPG3 


i^AAB 


SETFLP 


"^FBeF SETPWRC 


C360 


SEIROM 


CBSB 


SET SRC 


cooe 


SETSTDZF 


CACD SEITERM 


?FB39 


SETTXT 


C233 


SETUP 


CBS3 


SETUPS 


FE93 &ETVIP 


FB4a 


5ETWND 


CElA 


SETX 


CBCl 


SEVl 


CCiC SHOWCUR 


C45E 


SI LOOP 


C2HE 


S INOHQD 


CZ05 


SIN 


CA65 SINOCH 


CBAJ? 


SKPLFT 


CBfl4 


SKPRT 


2B 


SL0T3 


CI SLTDMT 


C46C 


SMIMVALID 


CISB 


SOCHD 


ClEZ 


SODOHE 


03F2 SOFTEV 


CIBF 


SOMATH 


C1A9 


SORDY 


ClCl 


SaftDY2 


C207 SOUT 


C030 


SPKR 


49 


SPNT 


BFF9 


SSTAT 


CF29 STARTXY 


45 


STATUS 


CAE& 


STCLR 


Ffl65 


STITLE 


?FEOB STOR 


FBFO 


STQRADV 


C3Ba 


S TORCH 


C3DB 


STORE 1 


?C5F7 STOREi 


C3CL 


STORE 


C3EH 


ST0RE2 


?C3F2 


3TORE3 


C3F9 STORES 


C3B3 


STORK 


CB2L 


STRTS 


CAED 


STSET 


CAP 6 STWASOK 


FFEO 


SUBTBL 


C246 


SUDODEF 


C25C 


SUDONE 


C2i9 SUNODEF 


C257 


SUOUT 


C160 


TAB 


?FB5li 


TABV 


?C020' TAPEOUT 


C7^0 


TBLl 


C749 


TBL2 


C71B 


TBLL00P2 


C70D TBLLOOP 


04 F8 


TEMPI 


0&f8 


TEMP 


057S 


TEMPA 


05F8 TEWPY 


C293 


TERMl 


DF 


TERMCUR 


C275 


TESTKBD 


OaOO THBUF 


7FB09 


TITLE 


CL5E 


TOOFAR 


FFBE 


TO SUB 


06FF TRKEY 


□ &7F 


TRSER 


05FF 


TWKEV 


057F 


TVISER 


C050 TKTCLR 


C054 


TXTPAGEI 


C055 


TXTPAGE2 


C051 


TKTSET 


Q5FA TYPHED 


CC91 


un2 


C3gB 


UP:?HIFT 


FGLA 


UP 


CC70 UPDATE 


C399 


UPSMIFTO 


03Fa 


USRADR 


FECA 


USR 


2D V2 


C07Q 


VBLCLR 


CO 3 5 


VBLTNT 


oc 


VBLMODE 


FE36 VERIFY 


067b 


VFACTV 


FE5a 


VFYOK 


CE31 


VIDMODE 


FCOA VlDOUTl 


FBFD 


VIDOUT 


FB7a 


VIDWAir 


Fe26 


VLINEZ 


FB28 VLT^fE 


04Ffi 


VMODE 


FC30 


VTABiO 


FC22 


VTAB 


FE59 VTAB23 


FC24 


VTABZ 


FCAS 


WAIT 


FCA9 


WAir2 


FCAA WATT3 


FEES 


HDTHCH 


CDD5 


WINO 


CDEO 


ULNl 


CDED WIN2 


CDF 2 


WIN3 


CEO 2 


W1N4 


CI>D2 


fJIN^O 


CEia tfIN5 


CDD4 


WIN30 


23 


WNTiBTM 


20 


WNDLFT 


CEOA WNDREST 


22 


UNDTOP 


21 


WNDWDtH 


C005 


VraCARDRAM 


7FECD WRITE 


CO04 


WRMAINRAM 


CD&D 


X. CUR. OFF 


CD89 


X*CUTl,OK 


CDB7 X. SI 


CDBO 


x.so 


C3A5 


X. UPSHIFT 


FDB3 


XAM 


FDA3 XAM8 


FDCfe 


XAMPM 


FEBO 


XBASIC 


C9AD 


XBITKBD 


G9C0 XBKEl 


C9C2 


XBKBZ 


06FB 


XCOORD 


CFF6 


XFERAZP 


CFEO XFERC2M 


GFE6 


XFERZP 


CFCD 


XFER 


C7 52 


XLOQPl 


C7aO XWBASIC 


C78P 


XMBOUT 


C490 


XHCDONE 


C4B0 


XMCLAHP 


C484 XMCLEAR 


C59A 


XMDONE 


C473 


XM1I2 


C471 


XMHLOOP 


C46D KMHOME 


C4CF 


XMINT 


C763 


SMODE 


C495 


XMREAD 


C50C XMSRIP 


C4FC 


XHTSTlNT 


c*Aa. 


XNOKEY 


GBFO 


KNOSBUF 


9] XON 


C7 5a 


XPAGE 


CAA4 


XRBUT 


C4AB 


XRBUT2 


C9SF XFDKBD 


cac5 


XRDSER 


CSFF 


XRCSKO 


46 


XREG 


C9A0 Xai^BDl 


C423 


XRLOOP 


C766 


XRSET 


C76E 


XRSTl 


C45D XSETMOU 


C452 


XSOFF 


fClOO 


XKX 
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YHI 
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65C02: The microprocessor used In the Apple lie computer. 

ACIA: Asynchronous Communications Interface Adapter A 
single chip that converts data from parallel to serial form, and 
vice versa, and handles serial transmission and reception and 
RS-232-C Signals, under the control of its internal registers set 
and changed by firmware or software. 

accumulator; Ttie register fn the 6502 and 65C02 
microprocessors where most computations are performed. 

acronym: A word formed from the initial letters of a name or 
phrase,, such as ROM, from read-only memory, 

ADC: See analog-to-digital converter. 

address: A number used to identify something, such as a 
location in the computer's memory. 

analog: Represented in terms of a physical quantity that can 
vary smoothly and continuously over a range of values. For 
example, a conventional 12-hour clock face is an anaiog device 
that represents the lime of day in terms of the angles of the 
clock's hands. Compare digital. 

analog-to-digital converter: A device that converts quantities 
from analog to digital form. For example, the AppJe lie's hand 
comrol converts the position of the control dial (an analog 
quantity) into a discrete number (a digital quantity) that changes 
in steps even when the diai is turned smoothly, 

AND: A logical operator that produces a true result if both of its 
operands are true, a faise result if either or both of its operands 
are false, compare OR^ exclusive OR, NOT. 

Apple lie: A personal computer in the Apple il family, 
manufactured and sold by Apple Computer, Inc. 
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Applesoft: An extended version of the BASIC programming 
language used with the Apple lie computer. The firmware for 
interpreting and executing programs in Applesoft is included in 
the Apple lie ROM. 

ASCII; Amencan Standard Code for Information Interchange; a 
code in which the numbers from to 127 stand for text 
characters, used for representing text inside a computer and for 
transmitting text between computers or between a computer 
and a peripheral device. 

assembler: A language translator that converts a program 

written in assembly language into an equivalent program in |^ 

machine language. 

assembly language: A low-level programming language in 

which Individual machine-Janguage instructions are written in a -^ . 

symbolic form more easily understood by a human programmer I 

than machine language itself. -~ 

asserted: Made true (positive in positive-true logic; negative in 
negative-true logic). 

asynchronous: Having a variable time interval between 
characters. 

back panel: The rear face of the Apple Mc computer, which 
includes the power switch, the power connector, and 
connectors for two serial devices, a video display device, an 
external disk drive, and a mouse or hand control. 

bandwidth; A measure of the range of frequencies a device can 
handle. In the case of a video monitor, greater bandwidth 
enables it to display more information; to disptay 80 columns of 
text, a monitor should have a bandwidth of at least 12 MHz. 

base address: In indexed addressing, the fixed component of 

an address. 

baud: A unit of signaling speed equal to the number of discrete 
conditions or signal events per second. Often equated (though 
not precisely) with bits per second. 

binary: The representation of numbers in terms of powers of 

two, using the two digits and 1. Commonly used in 

computers, since the values and 1 can easily be represented _^^^ 

in physical form in a variety of ways, such as the presence or ^^ 

absence of current, positive or negative voltage, or a white or 

black dot on the display screen. _^ 
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bit: A binary digit (0 or 1); the smallest possible untt of 
information, consisting of 3 simple two-way choice, such as yes 
or no, on or off, positive or negative, something or nothing, 

board: See printed-circuit board. 

boot: To start up a computer by loading a program into memory 
from an externat storage medium such as a disk. Often 
accomplished by first loading a smaii program v^hose purpose 
is to read the larger program into memory. Tl^e program is said 
to puif itself up by its own bootstraps. 

bootstrap: See boot. 

BREAK: A SPACE (0) signaJ sent over a communication iine. of 
long enough duration to interrupt the sender. This signal is 
often used to end a session with a timesharing service. 

BRK: A 65C02 instruction that causes the microprocessor to 

halt. 

buffer: An area of the computer's memory used as a holding 
area where information can be stored by one program or device 
and then read out by another at a different speed. 

bus: A group of wires that transmit reiated information from one 
part of a computer system to another. In the Apple lie, the 

address bus has 16 wires, and the data bus has eight. 

byte: A unit of information consisting of a fixed number of bits; 
on the Apple lie, one byte consists of eight bits and can 
represent any value between and 255. 

carriage return: An ASCII character (decimal 13: Appendix H| 
that ordinarily causes a printer or display device to place the 
subsequent character on the left margin. On a manual 
typewriter, this movement is combined with line feed (the 
advancement of the paper to the next line). With computers, 
carriage return and line feed are separate, causing hair-raising 
probiems for the user. 

carrier: The background signal on a communication channel 
that is modified to carry the information. Under RS-232-C rules, 
the carrier signal is equivalent to a continuous MARK (1) signal; 
a transition to then represents a start bit. 

carry flag: The C bit tn the 65C02 processor status register, 
used to hoJd the carry bit in addition and subtraction. 
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cathode-ray tube: An electronic device, such as a television 
picture tube, that produces images on a screen coated with 
phosphors that emit light when struck by a focused beam of jk»^ 

electrons. 



central processing unit: See processor. 

character: A letter, digit, punctuation mark, or other symbol 
used in printing, displaying or transferring information. 

character code: A number used to represent a text character 
for processing by a computer system. 

chip: The small piece of semiconducting material (usually 
siiicon) on which an integrated circuit is fabricated. 
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Clear To Send: An RS-232-C signal from a DCE to a DTE thai 
is normally kept faise until the DCE makes it true, indicating that 
all circuits are ready to transfer data out 

code: (1) A number or symbol used to represent some piece of l^ 
information in a compact or easily processed form. (2) The 
statements or instructions making up a program. 

cold start; The process of starling up the Apple lie when the 
power is first turned on (or as if the power had just been turned 
on) by loading the operating system into main memory, then 
loading and running a program. Compare warm start. 

command: A communication from the user to a computer 

system (usually typed from the keyboard) directing it to perform 
some action. 

command character: An ASCII character, usually C cqntrolK a) 

or CcoNTRQL> CD. that causes the serial port firmware to interpret l!!^ 

subsequent characters as a command. 

command register An ACIA location (at address $C09A for 
port 1 and SCOAA for port 2) that stores parity type and 
RS-232-C signal characteristics. 

communication mode: An operating state in which serial port 2 
(or 1 , if so set) is prepared to exchange data and signals with a 
DCE (such as a modem). 

compiler: A language translator that converts a program written 
in a high-level programming language into an equivalent 
program in some lower-level language (such as machine 
language) for later execution. Compare interpreter 
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composite video: A i/jdeo signa] that includes both display 
information and the synchronization (and other) signals needed 
to display it. 

computer: An eiectronic device for performing predefined 
(programmed) computations at high speed and with great 
accuracy. 

computer system: A computer and Its associated hardware, 
firmware, and software. 

connector: A physical device such as a plug, socket, or jack, 
used to connect two devices to one another. 

control character A character that controls or modifies the way 
information is printed or displayed. Control characters have 
ASCII codes between SOO and $1F (or between £80 and $9" if 
the high-order bit is set). You can generate them at the 
Apple lie keyboard by holding down fcoNTROLl while typing one 
of the letter i^eys or t I ^ 3 * or _. 

controf register: An ACIA location (at address SC09B for port 1, 
or $COAB for port 2) that stores data format snd baud rate 
selections, 

CPU: Central processing unit; see processor. 

CRT: See cathode-ray tube. 

cursor: A symbol displayed on the screen that marks where the 
user s next action will take effect or where the next character 
typed from the keyboard will appear. 

DAC: See digital-to-analog converter. 

data: Information; especially information used or operated on by 
a program. 

data bit: One of five to eight bits representing a character. 

Data Carrier Detect: An RS-232-C signal from a DCE (such as 
a modem) to a DTE (such as an Appie lie) indicating that a 
communication connection has been establishsd. 

Data Communication Equipment: As defined by the RS-232-C 

standard, any device that transmits or receives information. 
Usually this is a modem. However, when a Modem Eliminator is 
used, the Apple lie itseif iooks Jike a DCE to the other device, 
and the other device iooks like a DCE to the Apple lie. 
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data format: The form in which data ts stored, nnanipulated or 
transferred. Serial data transmitted and received by port 1 or 2 
has a data format of: one start bit, five to eight data bits, an 
optional parity bit, and one, one and a half, or two stop bits. 

Data Set Ready: An RS-232-C signal frorr a DCE to a DTE 
indicating that the DCE has established a connection. 

Data Terminal Equipment: As defined by the RS-232-C 
standard, any device that generates or absorbs information, 
thus acting as a terminus of a communication connection. 

Data Terminal Ready: An RS 232-C signal fronn a DTE to a 
DCE indicating a readiness to transmit or receive data. 

DCD: See Data Carrier Detect. 

DCE: See Data Communication Equipment 

debug: To locate and correct an error or the cause of a 
problem or malfunction in a computer system. Typically used to 
refer to software -related problenns. 

decimal; The common form of number representation used in 
e\^eryday life, in which numbers are expressed in terms of 
powers of ten, using the ten digits to 9. 

default: A value, action, or setting that is assumed or set in the 
absence of explicit instructions otherwise. 

demodulate: To recover the intormation being transmitted by a 
modulated signal; for example, a conventional radio receiver 
demodulates an incoming broadcast signal to convert it Into 
sound emitted by a speaker. 

device: (1) A physical apparatus for performing a particular task 
or achieving a particular purpose. (2) In particular, a hardware 
component of a computer system. 

digit: (1) One of the characters to 9: used to express numbers 
in decimal form. (2) One of the characters used to express 
numbers in some other form, such as and 1 in binary or 
to 9 and A to F in hexadecimal. 
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digital: Represented In a discrete (noncontinuous} form, such as 

numerical digits. For example, contemporary digital clocks 

display the time In numerical form {such as 2:57) instead of ^^ 

using the positions of a pair of hands on a clock face. Compare ^^ 

analog. 
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digital -to -an a log converter: A device that converts quantities 
from digitat to analog form. 

DIP: See dual in-line package. 

disassembler: A language translator that converts a 
machine-Eanguage program into an equivalent program in 
assembly language, more easily understood by a human 
programmer. The opposite of an assembler, 

disk: An information storage medium consisting of a flat, 
circular magnetic surface on which information can be recorded 
in the form of small magnetized spots, similarly to the way 
sounds are recorded on tape. 

disk drive: A device ttiat writes and reads information on the 

surface of a magnetic disk. 

diskette: A term sometimes used for the smail (5-iy4-inch) 
flexible dfsks used with the Apple Disk 11 drive. 

Disk II drive: A model of disk drive made and sold by Apple 
Computer for use with the Apple lie computer; uses 5-1/4-inch 
flexible {ffappy) disks. 

Disk Operating System: An optional software system for the 
Apple He that enables the computer to control and communicate 
with one or more Disk II drives. 

display: (1) Information exhibited visually, especially on the 
screen of a display device. (2) To exhibit information visually. 
(3) A display device. 

display device: A device that e)(hiblts information visually, such 
as a television receiver or video monitor. 

display screen: The glass or plastic panel on the front of a 
display device, on which images are displayed. 

DOS: See Disk Operating System. 

DSR: See Data Set Ready. 

DTE: See Data Terminal Equipment 

DTR: See Data Terminal Ready. 

dual in-line package: An integrated circuit packaged in a 
narrow rectangular box with a row of metal pins atong each 
side; similar in appearance to an armored centipede^ 

echo: To send an input character to a video display, printer, or 
other output device. 
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edit: To change or modify: for example, to insert, remove, 
replace, or move text in a document. 

editor: A program that enables the user to create and edit 
information of a particular form; for example, a text editor or a 
graphics editor. 

effective address; In machine-language programming, the 

address of the memory location on which a particular instruction ^^ 
actually operates, which may be arrived at by indexed &^ 

addressing or some other addressing method. 

emulation mode: A manner of operating in which one computer C^ 

or interface imitates another, 

even parity: Use of an extra bit set to or 1 as necessary to 
make the total number of 1 bits (among the data bits plus the 
parity bit) an even number. 

error message: A message displayed or printed to notify the F^ 

user of an error or problem in the execution of a program. 

escape mode: A state of the Apple lie computer, entered by 
pressing the CescI key. in which certain keys on the keyboard 
take on special meanings for positioning the cursor and 
controlling the display of text on the screen. 

escape sequence: A sequence of keystrokes^ beginning with 
(Tsc] , used for positioning the cursor and controlling the display 

of text on the screen, 

exclusive OR: A logical operator that produces a true resuft if 

one of its operands is true and the other false, a false result if ^^ 

its operands are both true or both false; compare OR, AND, |*H 

NOT. 

execute: To perform or carry out a specified action or gi^ 

sequence of actions, such as those described by a program. " 

firmware: Software stored permanently in hardware: programs ^^ 

in read-only memory (ROM). Such programs {for example, the Jit* 

Applesoft interpreter and the Apple lie Monitor program) are 
built into the computer at the factory; they can be executed at 
any time but cannot be modified or erased from main memory. 
Compare hardware, software 

fixed-point: A method of representing numbers inside the 2^ 

computer in which the decimal point (more correctly, the binary 
point) is considered to occur at a fixed position within the 
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number Typically, the point is considered to fie at the right end 
of the number, so that the number is interpreted as an integer. 
Compare fioaling-point. 

Ilexible disk: A disk made of tfexible piastic: often called a 
floppy disk. Compare rigid dj$k. 

Hoating-point: A method of representing numbers inside the 
computer in which the decimal point (more correctly, the binary 
point) is permitted to float to different positions within the 
number. Some of the bits within the number itself are used to 
keep track of the point's position. Compare fixed-point. 

form feed: An ASCII character (decimal 12; Appendix H) that 
causes a printer or other paper-handling device to advance to 
the top of the next page. 

framing error: In serial data transfer, absence of the expected 

stop bit(s) at the end of a received character The serial port 1 
and 2 ACIAs record this error by setting bit 1 (FRM) of its 
status register to 1. The ACIA checks and records each framing 
error separately; if the next character is OK, the FRM bit is 
cleared. 

full duplex: Capable of simultaneous two-way communicatJon 

graphics: (1) Information presented in the form of pictures or 
images (2) The display of pictures or images on a computers 
display screen, Compare text 

hall duplex: Capable of communication in one direction at a 
time. 

hand control: An optional peripheral device that can be 
connected to the Apple lie's hand control connector and has a 
rotating dial and a pushbutton; typically used to control 
game-playing programs, but can be used in more serious 
applfcations as well. 

hand control connector: A 9-pin connector on the Apple lie s 
back paneJ, used for connecting hand controls to the computer, 

hardware: Those components of a computer system consisting 
of physical (electronic or mechanical) devices. Compare 
software, firmware. 
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hertz: The unit of frequency of vibration or oscillation, also 
called cycfes per second; named for the physicist Heinrich Hertz 
and abbreviated Hz. The Apple He s 65CQ2 microprocessor 
operates at a clock frequency of 1 million hertz, or 1 megahertz 
(MHz). 

hexadecimal: The representation of numbers In terms of 
powers of sixteen, using the sixteen digits to 9 and A to F. 
Hexadecimal numbers are easier for humans to read and 
understand than binary numbers, but can be converted easiiy 
and directly to binary form: each hexadecimal digit corresponds 
to a sequence of four binary digits, or bits. 

high-leve? language: A programming language that is relatively 
easy for humans to understand. A single statement in a 

high level language typically corresponds to several instructions 
of machine language. 

hrgh-Ofder byte: The more significant half of a memory address 
or other two-byte quantity. In the Apple lie's 65C02 
microprocessor, the low-order byte of an address is usually 
stored first and the high-order byte second. 

high-resolution graphics: The display of graphics on the 
Apple lie's display screen as a six-color array of points, 
280 columns wide and 192 rows high, 

hold time: In computer circuits, the amount of time a signal 
must remain valid after some related signal has been turned off: 
compare setup lime. 

Hz: See hertz. 

IC: See integrated circuit. 

index: (1) A number used to identify a member of a list or table 
by its sequential position, (2) A list or table whose entries are 
identified by sequential position. (3) In machine-language 
programming, the variable component of an indexed address, 
contained in an index register and added to the base address to 
form the effective address. 

Indexed addressing: A method of specifying memory addresses 
used in machine-language programming. 

index legister: A register In a computer processor that holds an 
Index for use in indexed addressing. The Apple lies 65C02 
microprocessor has two index registers, called the X register 
and the Y register. 
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input: (1) Information transferred fnto a computer from some 
external source, such as the keyboard, a disk drive, or a 
modem. (2) The act or process of transferring such intormation, 

instruction: A unit of a machine-ianguage or assembly-language 
program corresponding to a single action for the computer's 
processor to perform. 

intec|er: A whole number, with no fractional part; represented 

inside the computer fn fixed-point form. 

integrated circuit: An electronic component consisting of many 

circuit elements fabricated on a single piece of semiconducting 
material, such as silicon; see chip 

interface: The devices- rules, or conventions by which one 
component of a system communicates with another. 

interpreter: A language translator that reads a program written 
in a particular programming language and immediately carries 
out the actions that the program describes. Compare compMer. 

interrupt: A temporary suspension in the execution of a 
program by a computer in order to perform some other task, 
typicaJly in response to a signal from a peripheral device or 
other source external to the computer, 

inverse video: The display of text on the computer's dispiay 
screen in the form of black dots on a white {or other single 
phosphor color) background, instead of the usual white dots on 
a black background. 

I/O: Input/output; the transfer of information into and out of a 
computer. See input, output 

I/O device: Input/output device; a device that transfers 
information into or out of a computer. See input, output, 
peripheral device. 

I/O link: A fixed iocation that contains the address of an 

input/output subroutine in the Apple lie Monitor program. 

K: Two to the tenth power, or 1024 (from the Greek root ki!o, 
meaning one thousand); for example, 64K equals 64 times 
1024, or 65.536. 

keyboard: The set of keys buiit mto the Apple lie computer, 
similar to a typewriter Keyboard, for typing information to the 

computer. 
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keystroke: The act o1 pressing a single key or a combination of J 

keys (such as rcoMTROTK cD) on the Apple ilc keyboard. ,7^ 
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kilobyte: A unit of information consisting of 1K (1024) bytes, or 
8K (8192) bits; see K. 

KSW: The symbolic name of the location in the Apple lie s 

memory where the standard input link is stored; stands for 

keyboard switch. See I/O link. -^^ 

language: See programming language. 

Language translator: A system program that reads a program .^ 

written in a particular programming language and either Ss* 
executes it directly or converts it into some other language 

(such as machine language) for later execution. See interpreter, ^^ 

compiler, assembler. ^^" 

least significant bit: The right-hand bit of a binary number as 

written down; its positional value is or 1 . |^^ 

line feed: An ASCII character (decimal 10; Appendix H) that 

ordinarily causes a printer or video display to advance to the p^ 

next line. S?" 

loed: To transfer information from a peripheral storage medium 

(such as a disk) into main memory lor use; for example, to ^ 

transfer a program into memory tor execution. "" 

local: Nearby; capable of direct connection using wires only. ^.^ 

location: See memory location. "" 

logical operator: An operator, such as AND, that combines ^^ 

logical values to produce a logical result. !^ 

low-level language: A programming language that is relatively ^^ 

close to the form that the computer's processor can execute ^^^^ 

directly. Low-level languages available tor the Apple Ilc include ^ 
65C02 machine language and 65C02 assembly language. 

low-order byte: The less significant half of a memory address ^ 

or other two-byte quantity. In the Apple He's 65C02 a 

microprocessor, the low-order byte of an address is usually ^ 

stored first and the high-order byte second. S^ 

low-power Schottky: A type of TTL integrated circuit having 

lower power and higher speed than a conventional TTL j^ 

integrated circuit. "" 
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low-resolution graphics: The display of graphics on the 
Apple lies display screen as a sixteen-color array of blocks, 
40 columns wide and 48 rows high. 

machine language: The form In whJch Instructions to a 
computer are stored in memory for direct execution by the 
computer s processor. Each model of computer processor [such 
as the 65C02 microprocessor used in the Apple lie) has Its own 
form of machine Janguage. 

main memory: The memory component of a computer system 
that is buiH into the computer itself and whose contents are 
directly accessible to the processor. 

MARK parity: A bit of value 1 appended to a binary number for 
transmission. The receiving device can then check for errors by 
looking for this value on each character- 
memory: A hardware component of a computer system that can 
store information for later retrieval, see main memory, 
rar>dom-access memory, read-only memory, read-write 
memory. 

memory location: A unit of main memory that is Identified by an 
address and can hold a singie Item of information of a fixed 
size; in the Apple ilc, a memory location holds one byte, or 
eight bits, of information. 

MHz: Megahertz; one miflion hertz. See hertz. 

microcomputer A computer, such as the Apple lie, whose 
processor is a mEcroprocessor. 

microprocessor: A computer processor contained in a single 
integrated circuit, such as the 65C02 microprocessor used in 
the Apple lie. 

microsecond: One millionth of a second: aDbreviated us. 

millisecond: One thousandth of a second; abbreviated ms. 

mode: A state of a computer or system that determines its 
behavior. 

modem: Modulator/demodulator; a perlpherai device that 
enables the computer to transmit and receive information over a 
telephone line: a DCE that connects a DTE to communication 

fines, 

modem eliminator: The physical crossing of wires that replaces 
a pair of modems for direct connection of two DTEs. 
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modulate: To modify or alter a signal so as to transmit 

informatron; for example, conventional broadcast radio transmits -^ 

sound by modulating the amplitude (amplitude modulation, S^ 

or AM) or the frequency (frequency modulation, or FM) of a 

carrier sranal. -'**■ 

monitor: See video monitor. 

Monitor program: A system program built into the Apple lie in 
firmware, used for directiy inspecting or changing the contents 
of main memory and for operating the computer at the 
machine-language level. 

most significant bit: The leftmost bit of a binary number as ~ 

written down. This bit represents or 1 times 2 to the power ^ 

one less than the total number of bits in the binary number. For ^J 

example, in the binary number 10000, which contains five digits, ^ 1 

the 1 represents 1 times two to the fourth power — or sixteen. I 

nanosecond: One billionth (in British usage, one JM^ 

thousand-millionth) of a second; abbreviated ns. 



network: A collection of interconnected, individually controlled 
computers, together with the hardware and software used to 
connect them. 

nibble: A unit of information equal to half a byte, or four bits; 
can hold any value from to 15. Sometimes spelled nybbie. 

NOT: A unary logical operator that produces a true result if its 
operand is false, a false result if its operand Is true; compare 
AND, OR, exclusive OR 
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NTSC: (1) National Television Standards Committee: the h^ 

committee that defined the standard format used for ' 

transmitting broadcast video signals in the United States, .^ 

(2) The standard video format defined by the NTSC. jj^ 

object code: See object program. I 

object program: The translated form of a program produced by 
a (anguage translator such as a compiler or assembler; also 
called object code. Compare source program. 

odd parity: Use of an extra bit set to or 1 as necessary to 
make the total number of 1 bits an odd number. 

opcode: See operation code. 

operand: A value to which an operator is applied; the value on 
which an opcode operates. 






J 

232 1 Glossary -f^ 




operating syslemr A software system that organizes the 
computer's resources and capabilities and makes them available 
to the user or to application programs running on the computer, 

operation code: The part of a machine-language instruction that 
specifies the operation to be performed; often cailed opcode. 

operator: A symbol or sequence of characters, such as + or 
AND. specifying an operation to be performed on one or more 
values [the operands) to produce a result. 

OR: A logical operator that produces a true result if either or 
both of its operands are true, a false result if both of its 
operands are faise; compare exclusive OR, AND, NOT. 

output: Information transferred from a computer to some 
external destination, such as the display screen, a disk drive, a 
printer^ or a modem. 

overrun: A condUion that occurs when the Apple lie processor 
does not retrieve a received character from the ACIAs receive 
data register before the subsequent character arrives. The ACIA 
automaticaHy sets bit 2 (OVR) of its status register, subsequent 
characters are lost. The receive data register contains the last 
valid data word received. 

page: (1) A screenful of information on a video display, 
consisting on the Appie lie of 24 lines of 40 or 80 characters 
each. (2) An area of main memory containing text or graphical 
information being displayed on the screen. (3) A segment of 
main memory 256 bytes long and beginning at an address that 
is an even multiple of 256 bytes. 

page zero: See zero page. 

parallel interface: An interface in which many bits of 
information (typically eight bits, or one byte) are transmitted 
simultaneously over different wires or channels- Compare serial 
interface. 

parity: Maintenance of a sameness of level or count, usually the 
count of 1 bits in each character, for error checking. 

parity error: Absence of the correct parity bit value in a received 
character. The serial port ACIAs record this error by setting 
bit (PAR) of their status registers to 1. 

PC board: See printed- circuit board. 
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phase: (1 ) A stage in a periodic process; a point in a cycle; for J 

pvarnnlpi the* fif^f^.Ci^ mirrrinmrpc«snr nccic a r^lrnr^Lc nunia — ^*ii 



example, the 65C02 microprocessor uses a clock cycle 
consisting of two phases called PHIO and PHIl. (2) The 
relationship between two periodic signals or processes: tor 
example, in NTSC color video, the color ot a point on the 
screen is expressed by the instantaneous phase of the video 
signal relative to the coior reference signal. 

pipelining: A feature of a processor that enables it to begin 
fetching the next instruction before it has finished executing the 
current instruction. All other things equal, processors that have 
this feature run faster than those without it. 

pointer: An item of information consisting of the memory 
address of some other item, 

pop: To remove the top entry from a stack. 

port: The point ot connection, usually a physical connector, 
between a computer and a peripheral device, another computer, 
or a network. 

power supply: The hardware component of a computer that 

draws electricaf power from a power outlet and converts it to 
the forms needed by some other hardware component. 

printed -circuit l>oard: A harOware component of a computer or 
other electronic device, consisting of a flat, rectangular piece of 
hgid material, commonly fiberglass, from which all conducting 
material except the desired circuits is etched, and to which 

integrated circuits and other electronic components are 
connected. 

processor: The hardware component of a computer that 
performs the actual coniputation by directly executing 
instructions represented in machine language and stored in 

main memory. 

program: (1) A set of instructions describing actions for a 
computer to perform in order to accompiish some task, 
conforming to the rules and conventions of a particular 

programming language. (2) To write a program. 

programming lar*guage: A set of rules or conventions for 
writing programs- 
prompt: To remind or signal the user that some action is 
expected, typically by displaying a distinctive symbol, a 
reminder message, or a menu ol choices on the display screen. 
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prompt character: A text character displayed on the screen to 
pfompt the user for some action. Often also identities the 
program or component of the system that is doing the 
prompting; for example, the prompt character ] is used by the 
Applesoft BASIC interpreter, > by Integer BASIC^ and * by the 
system Monitor program. 

prompt message: A message displayed on the screen to 
prompt the user for some action. 

protocol: A predefined exchange of control sighals between 
devices enabling them to prepare for and carry out coordinated 
data transfers. 

push: To add an entry to the top of a stack, 

radio-frequency modulator; A device for converting the video 
signals produced by a computer to a form that can be accepted 
by a television receiver. 

RAM: See random-access memory. 

random-access memory: Memory in which the contents of 

individual locations can be referred to in an arbitrary or random 
order. 

raster: The pattern of parallel lines making up the image on a 
video display screen. The image Is produced by controlling the 
brightness of successive dots on the individual lines of the 
raster. 

read; To transfer information into the computer's memory from 
a source external to the computer (such as a disk drive or 
modem) or into the computer s processor from a source 
external to the processor (such as the keyboard or main 
memory). 

read-only memory: Memory whose contents can t:e read but 
not written; used for storing firmware. Information is written into 
read-only memory once, during manufacture; it then remains 
there permanently, even when the computer s power is turned 
off, and can never be erased or changed. Compare read-write 
memory, random-access memory, write-only memory. 

read-write memory: Memory whose contents can be both read 
and written; often misleadingly called random-access memory, 
or RAM. The information contained in read-write memory is 
erased when the computer's power is turned off, and is 
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save; To transfer information from main memory to a peripheral 
storage medium for later use. 






permanently lost unless it has been saved on a more permanent 
storage medium, such as a disk. Compare read-only memory, 
random-access memory, write^only memory. 

receive data registeri A read-only register in each serial port 
AC I A (at location SC098 for port 1 and SC0A8 for port 2) that 
stores the most recent character successfully received. 

register: A location in a computer processor where an item of 
information, such as a byte, is held and modified under program 
control. Registers in the 65C02 microprocessor include the 
accumulator (A), two index registers (X and Y), the stack 
pointer (S), the processor status register (P). and the program 
counter (PC), The PC register holds two bytes (sixteen hits); the 
other registers hold one byte (eight bits) each. 

remote: Too distant for direct connection using wires or cables 
only. 

Request To Send: An RS-232-C signal from a DTE to a DCE to 
prepare the OCE for data transmission, 

return address: The point in a program to which control returns 
on completion of a subroutine. 

RF modulator: See radio-frequency modulator 

Rl; See Ring Indicator. 

rigid disk: A disk made of a hard, nonfiexible material. Compare 
flexible disk. 

Ring Indicator: An optional RS-232-C signal from a DCE to a 

DTE that indicates the arrival of a calL U^ 

ROM: See read-onfy memory. 

routine: A part of a program that accomplishes some task ILn 

subordinate to the overall task of the program. 

RS-232-C: A standard created by the Electronic industries -*J 

Association (EIA) to aliow devices of different manufacturers to -« 

exchange serial data—particularly via telephone lines. ^ 

RTS: See Request To Send, U^ 

run: {1) To execute a program. (2) To load a program Into mafn 

memory from a peripheral storage medium, such as a disk, and *^ 

execute it, — 



1^ 



UmM 



J 



2361 Glossary 





screen: See display screen. 

scroll: To change the contents of all or part of the dfsplay 
screen by shiftirg information out at one end {most often the 
top) to make rojm for new information appearing at the other 
end (most often the bottom), producing an effect lil^e that of 
moving a scroll of paper past a fixed viewing window. See 
viewport, window. 

serial interface: An interface in which information is transmitted 
sequentially, one bit at a time, over a single wire or channel. 
Compare parallel interface. 

setup tinfie: The amount of time a signal must be valid In 
advance of some event; compare hold time. 

silicon: A non-metallic, semiconducting chemical element from 
which integrated circuits are made. 

soft switch: A means of changing some feature of the Apple lie 
from within a program; specifically, a location in memory that 
produces some special effect whenever Its contents are read or 
written. 

software; Those components of a computer system consisting 
of programs that determine or controi the behavior of the 
computer. Compare hardware, firmware. 

source code: See source program. 

source program: The original form of a program given to a 
language transiator such as a compiler or assembler for 
conversion into another form; sometimes called source code- 
Compare object prografn, 

space character: A text character whose printed representation 
is a blank space, typed from the keyboard by pressing the 
SPACE bar. 

SPACE parity: A bit of value appended to a binary number for 
transmission. The receiving device can look for this value on 
each character as a means of error checking. 

stack: A list in which entries are added or removed at one end 
only (the top of the stack), causing them to be removed in LIFO 

(tast-in-first-out) order. 

start bit: A transition from a MARK Signal to a SPACE signal 
for one bit-time, indicating that the next string of bits represents 
a character. 
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transistor-to-transistor logic* (1) A famtty of integrated circuits 
used in computers and related devices. (2) A standard for 
interconnecting such circuits that defines the voltages used to 
represent logical zeros and ones. 
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status register; A register in an ACIA (at location $C099 tor 
port 1 and $C0A9 for port 2) that stores the state of two of the 
RS-232-C signals and the state of the transmit and receive data 
registers, as well as the outcome of the most recent character 

transfer 

Stop bit: A MARK signai following a string of data bits (or their 

optional parity bit) to indicate the end of a character. 

string: An item of information consisting of a sequence of text 
characters. 

strobe: (1) An event, such as a change in a signal, that triggers 
some action, (2) A signal whose change is used to trigger some 
action. 

subroutine: A part of a program that can be executed on 
request from any point in the program, and which returns 
control to the point of the request on compietion. 

teJevislon receiver: A display device capable of receiving 
broadcast video signals {such as commercial television) by 
means of an antenna. Can be used in combination with a 
radio -frequency modulator as a display device for the Apple Uc 
computer. Compare video monitor, 

television set: See television receiver. 

terminah A device consisting of a typewriterlike keyboard and a 
display device, used for communicatfng between a computer 
system and a human user Personal computers such as the 
Apple lie typically ha\/e all or part of a terminal built into them. 

terminal mode: An operating state of the Appie lie 
communication port in which the firmware makes the computer 
act like a simple ASCII terminal. 

tejrt; (1) Information presented in the form of characters 
readable by humans. (2) The display of characters on the 
Apple lie's display screen. Compare graphics. 

text window: An area on the Apple lie s display screen within j 

which text is displayed and scrofied. ^Jf 
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transmit data register: A write-only register in one of the serial 

port ACIAs (at location 5C09B for port 1 and SC0A8 for port 2) 
that holds the current character to be transmitted. 

troubleshoot: To locate and correct the cause of a problem or 
mattunction in a computer system. Typically used to refer to 
hardware-related problems: compare debug. 

TTL: See transistor-lo-transistor logic. 

unary operator: An operator that appNes to a single operand; 
for exampie, the minus sign {-) in a negative num^ber such 
as -6 is a unary arithmetic operator. 

user: The person operating or controlling a computer system, 

user Interface; The rules and conventions by which a computer 
system communicates with the person operating it, 

vector: (l!) The starting address of a program segment, when 
used as a common point for transferring control from other 
programs. (2) A memory iocation used to hold a vector, or the 

address of such a iocation, 

video: (1) A medium for transmitting information in the form of 
images to be displayed on the screen of a cathode-ray tube. 
(2) Information organized or transmitted m video form. 

video monitor: A dispiay device capable of receiving video 
signals by direct connection only, and which cannot receive 
broadcast signals such as commercial television. Can be 
connected directly to the Apple lie computer as a display 
device Compare television receiver 

viewport- All or part of the display screen, used by an 
application program to display a portion of the information (such 
as a document, picture, or worksheet) that the program is 
working on. Compare window, 

warm start: The process of restarting the Apple 11c after the 
power is already on. without reloading the operating system into 
main memory and often without losing the program or 
information already in main memory. Compare cold start 

window; The portion of a collection of information (such as a 
document, picture, or worksheet) that is visible in a viewport on 
the display screen, compare viewport. 

word: A group of bits of a fixed size that is treated as a unit; 
the number ot bits in a word is a charactenstic of each 
particular computer. 
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wraparound: The automatjc continuation of text from the end of 
one line to the beginning of the next, as on the display screen 
or a printer. 

write: To transfer informatbn from the computer to a 
destination external to the computer (such as a disk drive, 
printer, or modem) or From the computer's processor to a 
destination external to the processor (such as main mernory). 

X register: One of the index registers in the 65C02 
microprocessor. 

Y register: One of the index registers in the 65CQ2 
microprocessor. 

zero page: The first page (256 bytes) of the Apple ilc s 
memofy. also called pags zero^ Since the high-order byte of any 
address in this page fs zero, only the low-order byte is needed 
to specify a zero-page address; this makes zero-page locations 
more efficient to address, in both time and space> than 
locations in any other page of memory. 
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App/e (f Monitors Peeled, Cupertino, Calif,: Apple Computer. 
IhCm 1978. 

Currently not updated for Apple lie and fic. but a good 
introduction to Apple 11 series inputyoutput procedures; 
also useful for historical background. 

Appfe f!e Design Guidelines. Cupertino. Catif,: Apple Computer. 
Inc., 1982. 

Addendum to the Design Guidelines. Cupertino, Calif.: Appte 
Computer, Inc.. 11 
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Applesoft BASIC Programmer $ deference Manual, Volumes 1 
and 2 For the Apple ii. lie, and fiC- Cupertino, Calif-: 
Apple Computer, inc-, 1982, 

The version that applies to both the Apple lie and the 
Apple Nc has Apple product number A2L0084 (Vol. 1) and 
A2L0085 (VoL2). 
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Cast of Characters 

* {asterisk) 179 

\ (backslash) 59 

_ (blinking underscore cursor) 154 

> (greater than sign) 59 

? (question mark) 58, 59 

] (right bracket) 59 

A 

A register 17 

accumufator 17 

ACIA 134. 14B. 253 262, (63] 

block diagram 255 

interrupts J60J 
address bus 12, 213 
AKD 21B-219 

ALTCHAR 104-105, 218, [73] 
alternate character set 68. |731 
ALT2P 25, 26. 216, [46] 
anaiog inputs 176. [6BJ 
annunciator outputs [761 
ANSI [84] 
any-key-down 79, 229 

flag |66] 
Apple Extended 80-Column 

Text Card [67, 74] 
Appie Language Card [64] 



Apple II series differences [60-78] 
Apple lie 

block diagram 210 

care of 205-206 

differences from Apple lie [61-78] 

expansion 2 
Apple lie ROMs [72] 
Applesoft ^ commands 52 
Applesoft BASIC 59,(16-18,40] 

BASIC interpreter 24 
Applesoft interpreter 21, 224-225 
arithmetic, hexadecimal 193 
ASCII [71, 83, B6-B7I 

character set 79, f97, 114-122] 
assemblers 199 

assembly language, and mouse 171 
asterisk (*) 179 
automatic line feed 131, 145 
automatic repeat 3 
Autostart ROW [69] 
auxiliary memory screen holes 
135-136, 149 150 
Se& also screen holes 
auxiliary RAM 20 
AUXMOVE S&9 MOVEAUX 
AY-3600-type keyboard decoder 229 
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B command 131, 144 
back panel 8, 9 
backslash (\) 59, 62 
backspace 62 
bank 25 

bank-switched memory 22, [54, 69] 
BANK2 215 

BASIC 130.163,175 177.179,180, 
192. [114] 

and assembly language support 171 

and hand controls 173 

and mouse 163, 172 
BASICS disk [39, 69| 
baud rate 137, 258 
BCLK 256 
BELL 84 
BELLI 84 
BIT instruction [3| 
bits [103] 

bJanking intervals 233 
blinking underscore cursor (_) 154 
block diagrams 

ACIA 255 

AppJe lie 210 
BREAK 132, 137. 145 
break instructions [48] 
BREAK signal [75] 
BRK 75, 189. [43] 
buffer 59 

seriai I/O [75] 
built-in diagnostics [62] 
built-in disk drive 8 
built-in self-tests [65] 
button interrupt mode 164, 167 
bypassing firmware [58-60] 
byte(s) [103, 104] 

power- up 51 



C06X 267 
C07X 217 
C3C0UT1 55. 64 



C3KEYTN 55 

CALL statement 179 

Canadian keyboard [91] 

cancel line 62 

rCAPS-LOCK] 4, 79, [84] 

card(S) [74, 75| 

care of computer 205-206 

carriage return 139, 152 

carrier 137 

CAS (column-address strobe) 228 

cassette input and output [67-68, 77] 

certifications [99] 

CH (cursor horizontai) 63 

changing memory contents 184 

changing registers 190 

character(s} 

flashing 68 

generator 241 

inverse 68 

normal 68 

sets [71, 73] 
chips, custom [78] 
clamping boundaries 171 
CLAMPr^OUSE 168 
CLEARMOUSE 168 
CLEOLZ 116 
clock 211 

master 213 

system 213 
CLREOL 116 
CLREOP 116 
CLRSCR 117 
CLRTOP 117 

code conversions [114-122] 
cold'Start procedure 49. 50 
colors 

high-resolution 243 

low-resolution 242, [63] 
command character 146. [75] 
command register 134, 148, 260 
Communication Card [74] 
communication port 141 
comparing data in memory 188-189 
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connector(5) 

back panel 8-9 

game [76] 

power 207 

serial port 257 
CONTINUE BASJC command 192 
(CONTROt) 4, 79, 229 

transferring 42-43 
control characters 64 
control register 134,148,258-259 
CONTROL-A, as command character 

143 
( CONTROL K cl [531 

( CONTROL K hI 62 

CONTROL-I. as command character 

130. 132 
CONTROL-K. as command character 

193 

CcQNTROLj -Cpj 56. 126. 142 

as command character 193 
Ccqntrqlj -Cr] 155 
[ CONTROL K sl [53] 
tCQNTROLK T) 156. 159 
[contrdlH T) 62 

[ CONTROL H T] 197 

comnnands 52 

CONTROL BESET 50 

conversion^ number [10G] 

GOUT 55, 117, 191 

C0UT1 55, 68, 117 

CP/M [40] 

CPU See65C02 

CR See carnage return 

CREF 220. 221. 251 

CROUT 117 

CROUTI 117 

CSW 56, 70. 104 

cursor 58, 130, 143, 193 
blinking underscore {_) 154 
flashing checkerboard 55 
flashing question mark 130. 143 
Inverse solid 55 



custom chips [78] 

custom integrated circuits 215-223 

CV 63 

D 

D command 131, 144 

data, transferring 41-42 

data bits 137 

data bus 213 

Data Carrier Detect [60] 

data format 137, 138, 144. 151 

data inputs 21 

Data Set Ready See DSR 

Data Terminal Ready See DTR 

DCB 261 

DCD [60] 

decimal, negative [107] 

device signature 72 

DEVNO [21 j 

DHIRES 49, 104, 106, 107, 166 

diagnostics, built-in [62, 65] 

differences among Apple ll's [61-78] 

disable MouseText 65 

DISK 221, 222 

disk 

controller cards [74] 

controller unit See iWM 

input and output 124-126 

I/O ftrmware entry points 20 
disk drive 8 

connector 252 

port [50] 

speed 13 
disk-use light 6. [71] 
display 

address mapping 235-238 

inverse 191 

memory addressing 234 

memory switches 43-47 

modes 104-108, 239-247 

normal 191 

page maps 108-114 

pages 102-103 
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DISVBL 166 

OISXY 166 

DMA transfers [70] 

DOS 126. 130. 143. 179. 180, [39, 691 

interrupts [42j 

zero page use [16-18] 
double-high-resolution 245 

graphics [74] 

coiors 100-101 
drive, external, startup 126 
drive motor 49 
DSR 256. 261, [60] 
DSR1B 257 
DSR2B 257 
DTR 260 
DTR1B 257 
DTR2B 251 
dumb terminal 159 
Dvorak keyboard 6, [88] 
dynamic-RAM refreshment and timing 
226-229 



echo 131, 145, 155, 260 

EIA standard 25B 

80 coiumns 65, 93 

80/40 column switch 5 

80COL 104,105,107,108,218.219, 

220 
BOSTORE 39, 44, 45, 104. 105. 107. 

108. 216, 238, 241 
electricai power 206 
EN80 217 

enable MouseText 65 
ENBVBL 166 
ENBXY 166 
ENCLCRAIVI 216 
English keyboard [90| 
enhanced video firmware 20^ 224 
enter terminal mode 145 
entry points, firmware [31-36] 
environmental specifications 205 206 



C^c) 4 
^^03 61 

die) CD 61 
escape codes 60 
escape sequences 4 
even-parity [114] 
EXAMINE command 190 
examining memory contents 181 
examining registers 190 
expansion ROM space 73 
Extended 80-Column Text Card [64] 
external drive startup 126 
external interrupts [55] 
external power connector 2D7 
EXTINT 256, [55, 60] 



FCC [99] 
firmware 12 

entry points [30-36] 

listings [126-215] 

locations [30-36] 

protocol 71, 134, 148 

video routines 1 1 5-1 23 
flag inputs 21 
FLASH 256 
flashing characters 68 
flashing checkerboard cursor 55 
flashing pov^er light 6 
forced cold start 50 
14M 215, 220, 221 
FORTRAN [411 
40 columns, switching to 80 5 
40-column 65, 93 
48K memory 34, 35, 39 
framing errors 258 
French keyboard [91-92] 
full duplex 156-158 
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GAME I/O connector |76] 

game input 267 

game paddles See hand controls 

GAMESWO 268 

GAMESW1 258 

General Logic UnilfGLU) 13 

German keyboard |93] 

GETLN 58-52, 180 

GETLNI 59. 82 

GETLKZ 82 

GLU 221 

GND 257 

GO command 189. 190, 192, 198 

graphic bits f109] 

graphics mode 96-102 

greater than sign (>) 59 

// 

half duplex 155 

hand control 8, 173-178 

circuits 269 

connector 174 

input [76] 

signals 270 
hand controller 267 
handle 9, 206 
hardware 

accesses 21 

addresses [66] 

locations 181, [15] 

page locations 164 
headphones 232 
heat 206 
hexadecimal [106] 

arithmetic 193 



high-resolution 97 

colors 243 

display 243 

double 245 

graphics colors 98-99 

Page i 37 

Page 2 38 
HIRES 44, 45. 104, 105, 107. 216, 

21 B, [67] 
HLINE 117 
HOME 118 
HOMEMOUSE 168 
HRP1 37 
HRP1X 37. 45 
HRP2 45 
HRP2X 38 
humidity 205 

/ 

I command 131, 145, 158 

I/O firmware, video routines 120-123 

I/O links 55 

icons 68 

identification bytes 71 

I EC [99] 

IN#2 143, 154 

IN#n 56, 70 

index registers 17 

INH 217 

INITMOUSE 169 

input and output, disk 124-126 

input buffer {page $02) 36 

Input/Output Unit (lOU) 13,215, 

218-219, [78] 
instruction cycle tjmes [63] 
Integer BASIC 59, [16-18. 41, 69] 
Integrated l4^oz Machine {IWM) 13 
internal converter 208 
internal voltage converter 206 
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interrupt(s) 24. 75, 260, [40-60. 70] 

ACIA [49] 

Apple II and [42} 

AppEe II Pius and [42] 

Apple Me and [43] 

disk drive port [49] 

DOS and [42] 

keyboard [52-53] 

Monitor and [42] 

mouse [49] 

Pascal and [42] 

65C02 and [43] 

6551 [49] 

vertical blanking [49] 
interrupt handler(s) 

nriDUse 163 

user's [57] 
Interrupt requests 52 
Interrupt vector [43-44] 
Interrupt-handling sequence [45] 
inverse 65 

characters 68 

display 191 

solid cursor 55 
INVERSE command 191 
invoking ttie monitor 179 
lOREST [36] 
iORTS [36] 
I OS AVE [36] 
lOU (Input/Output Unit) 13, 215, 

218-219, 178] 
lOUOtS 49, 104, 106, 166, [67, 68] 
lOUSELlO 219 
IRQ 75, 156, 219, [43] 

handling routine [34] 

vector [36] 
ISO [84] 

layout [891 
Italian keyboard [94] 
IWM (Integrated Woz Machine) 13. 
222 



^ 



jack 7 


^m 


JMP «C600 126 




JWP indirect instruction [3] 




joysticks See hand controls 


? 


K 


J 






K(1024) 17 


^ 


K command 131, 145 


-^ 


KBD 217 


keyboard 229-231 


buffer [52-53] 




character decoder 225 


? 


circuit diagram 230 


data [66] 




input buffer 37 


% 


interrupts [52, 53] 


layout [71] 




ANSI [90] 


British See English 


Canadian [91-92] 


J 


Dvorak [88| 


English [90] 


French [91-92] 




German [93] 


2: 


ISO [90] 


Italian [94-95] 




Shofes [85] 


Sa 


Western Spanish |96j 


1 


signals 231 




strobe 79, 229. [SO. 66] 


^^i( 


sv^itch 5 


>^*^ 


standard 5 




KEYIN 55. 57, 58 


-^ 


KSTRB 77. 219, 256 


? 


KSW 56. 57, 70, 104 


1 



L command I3i, 145 
LANGSW 256 
LDPS 220, 241, 251 
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line feed 145, 152 

automatic 131 
line length 136, 150 
line voltage 205 
line width 139, 144 
LIST command 199 
local 154 
low-resolution 

colors 242 

display 242 

graphics 96 

M 

machine identificalion [63j 

main memory screen holes 135-136^ 

149. 150 
main RAM 20 
MARK (1} 132 
MARK parity 138, |114] 
master clock 213 
maximum current drain 252 
memory 

addressing 223-229 

bank-switched 22 

bus organization 224 

comparing data in 1B8-189 

display switches 43-47 

dump 182-184 

examining contents 181 

48K 34 

map 18. [15-28] 

moving data in 186-188 

organization [64] 

state [48| 

switches, display 43-47 
Memory Management Unit See MMU 
microprocessor, 65C02 12, 15 
mini-phone jack 7 
MIXED 105, 107, 218. [67] 
mixed-modes displays 102 
MMU 13, 215-217, 267, 271, [781 
mnemonic 199 
modem 8, 151 
modes, display 239-247 



monitor 8, 24, 59. 179-203, 224 

entry point [36] 

interrupts and [42] 

output 248 

register commands 189-190 

ROM [69] 

video routines 115 

zero page use [15] 
mouse S. 160-174, [49-50] 

BASIC and 163, 172 

Pascal and 171 

button 171 
interrupt mode 164 
signals 266 

clamping boundaries 171 

connector 264 

direction [59] 

f(rmware 167 

firmware entry points 20 

hardware tocatlons 164-167 

input 262, [76] 

interrupt handler 165 

interrupts [58] 

movement interrupt mode 163 

operating modes 163 

port 161-174 

transparent mode 163 

waveform 263 

X direction 167 

Y direction 167 
MOUSEID 264 

MouseText 65, 68-69. 90-91, [73, 114] 
MOUX1 167 
MOUY1 167 

MOVE command 186-188, 195, [36] 
MOVEAUX 41-42 
movement/button interrupt mode 164, 

167 
movement Interrupt mode 163. 167 
moving data In memory 186-188 
MSLOT [21] 
MSW 264 
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N 

N command 131, 145, 156 

n CONTROL-K 56 

NE556 265. 271. [77] 

negative decimal [107] 

NEWIRQ 134] 

nibble [104] 

NMI vector [36, 43] 

non-maskable interrupts 52 

NORMAL command 191 

normal characters 65. 68 

normal display 191 

NTSC 87, 233, 242, 248, 251 

#6 130 

#7 143 

#8 143 

a 

odd-parity [114] 

old monitor ROM [62| 

1 CONTROL-P 130 

1VS0UND 261 

O 4,82 

operand 199 

operating systems [39-40] 

operating temperature 205 

output and input, disk 124-126 

output jack 232 

P 



page 1 8 

page zero 24 

page 1 18 

PAGE2 44-45, 105, 107-108. 216, 

238,241, [46-48, S7] 
page three [19] 
page 8, auxiliary RAM [52] 
PAL 233 
parity 145 

bitjs) 138, 262 

checking 260 
Pascal 67. 126. 130. 134, 170, [114] 

ID byte 134, 148 

interrupts and [42] 

language [41] 

operating system [40] 
PC (program counter) 16 
PCAS 220 
PDLO 176 
PDLO/XMOVE 219 
PDL1 176 
PEEK [40| 

peripheraJ identification numbers (11 2] 
peripheral-card memory space [65-66] 
penpheral-card ROM space [65] 
phone jack 7 
PIN numbers [112] 
PIISJIT 72, 121, 134, 148 
PLOT 118 
plotter a 
POKE [40] 
ports 70, [70] 
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P command 132, 145 


POSMOUSE 168 


P register 17 


power 8 


paddle(s) 267 


connector 207 


button 268 


consumption 207 


button 1 268 


light 6. [71] 


inputs [68, 76] 


requirements 201 


timing circuit [77] 


supply [100] 


page 18 


power-on light [71] 


page $02 (input buffer) 36 


power-up byte 51 


page $03 36 




page $04 36 




page $08 37 
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PR#1 130 
PR#2 143. 154 
PR #6 126 
PR#n 56, 70 
PRAS 217, 219,220.251 
PRBL2 lie 
PRBYTE 118 

PREAD 72, 121, 134, 14B. 177 
PRERR 118 
PRHEX 118 

primary character set S8. [73J 
printer 8 
PRINTER: 130 
processor status register 17 
ProDOS 126, 130; 143, 180, [39, 63] 
program counter (PC) 16, 201 
prompt 58, 154 
characters 59 
PRTAX 118 

PSTATUS 72, 123, 134, 148 
PTRIG 166 

published entry points [32-36] 
pult from stack 17 
push onto stack 17 
PWRITE 72. 121, 134, 148 



Q command 145 
Q3 215, 217, 219 
question mark (?) 58. 59 
quit terminal mode 145 



R command 132 
R/W 217, 219, 221, 257 
RA0-RA7 217 
RAM 17 

addressing 226-229 

locations [15| 
RAMRD 38. 39, 43. 44, 216, [46] 
RAMWRT 38, 39, 43. 44, 216, [46] 
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random number 58 
random-access memory (RAM) 17 
RAS (row-address strobe) 228 
RD1B 257 
RD63 167 
RDSOCOL 105 
RD80STORE 105 
RDALTCHAR 105 
RDALTZP 26 
RDB>JK2 26 
RDCHAR 82 
RDCRAM [46] 
RDDHIRES 106 
RDHIRES 45, 105 
RDIOUDSS 106, 166 
RDKEY 55, 57 
RDLCRAM 26 
RDMIXED 105 
RDPAGE2 105 
RDRAMRD 39 
RDRAMWRT 39 
RDTEXT 105 
RDTNO 167 
RDVBLMSK 166 
RDXYMSK 166 
RDYOEDGE 166 
read-only memory (ROM) 17 
READMOUSE 163, 168. [51-52] 
receive register 262 
registers 15. 213 
examtning 190 
relative humidity 205 
REMIN 143 
remote 154. 159 
remote device 145 
REMOUT 143 
t,REPT) Key [71 J 
Request to Send See RTS 
t RESET 1 key 4, 79. 82, 221, 113, 258. 

I71J 
reset port 1 132 
reset port 2 145 
reset routine 48 
reset vector 49-51 , [36] 
Creturm) [84] 
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retype 62 

RF modulator 233 

RGB monitor 245 

rollover 3 

ROM 17 

ROM addressing 224-225 

ROMEN2 217 

RS-232 129 

RSTVBL 166 

RSTXINT 166, 216 

RSTXY 166 

RSTY1NT 166, 216 

RTS instruGlJon 260. [36] 

5 

S command 132 
S register 17 

safely instructions 207, [99] 
schematic diagrams 271-276 
scratch-pad RAM [65] 
screen hotes 36, 73, 74, 133. 134, 
136. 149, 171-173, [20-22.47] 
SCRN 119 
scroll 65 
SEGA zia 
SEGB 218, 220, 251 
self-tests See diagnostics, built-in 
SER 221, 256 
serial buffering [55] 
serial data transfer [57] 
serial firmware [50] 
serial I/O butters [75] 
serial I/O port 126^159 
serial input buffer 37 
Serial Interface Card [74] 
serial interrupts [55, 56] 
seriai port circuits 254 
serial port 1 20, 129-139 



serial port 2 20. 141-159 

command character 143> 145 

command character hardware 
locations 130. 132, 134 

firmware protocol 147 

hardware locations 148 

initial characteristics 130, 147 
SEROUT 251 

SERVEMOUSE 163. 168, [51] 
SETCOL 119 

SETMOUSE 167-168, [50-51] 
SETPWRC 51 
7M 220, 223 
fsHiFT) key 79. 229, [64] 
shift-key mod [68] 
Sholes keyboard 5 
signature byte 134, 148, 170 
simplified keyboard (Dvorak) [88] 
© 126 
65C02 12, 15, [63] 

address bus 213 

addressing modes [10] 

block diagram 211 

clock 211 

cycle time [1, 2] 

data bus 213 

data sheet [5-13] 

differences from 6502 211, 
11-3. 6-7] 

execution time [1-2] 

instruction set [12-13] 

opcocJes f12] 

registers 213 

signal descriptions [11] 

timing diagram (8] 

timing signals 214-215 
6502 veriis 65C02 21 1 
6551 Asynchronous Communication 
Interface Adapters See ACIA 
slot 7 drive 1 [74] 
SLOTCSROM [66] 
SLOTCXROM [66] 
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slots 70 




terminal mode 145, [53] 


1 


versus ports [70J 




TEXT 105, 107, 218, 220, 221, 251, 


^M 


soft switches 22, 215, 218, 221 


[67] 


^M 


r*i 82 




text 


^M 


SPACE (0) 132 




and low-resolution graphics Page 1 


^M 


SPACE parity 138, [114] 




36 


H 


speaker 83-84, [67] 




and low-resolution Page IX 36 


^M 


external 7 




and screen low-resolution Page 2 


^M 


output jack 232 




37 


^M 


volume control 232 




displays 241 


^M 


SPKR 219 




modes 90-95 


^M 


Stack 24, [42, 46] 




window 63, 66 


^B 


Stack pointer 17 




TLP1 36 


^B 


standard I/O links 55 




TLP1X 36. 45 


^B 


standard keyboard 5 




TLP2X 37 


^B 


start bit 137 




toggle switches 22 


^B 


status register 134,148,261 


transferring controJ 42-43 


^B 


stop bits 137 




transferring data 41-42 


^M 


Stop-list 65 




transmit/receive data register 134, 


^B 


STORE command 194 




148 


^B 


strobe 79 




transmit register 262 


H 


inputs 21 




transparent mode 163, 167. 171 


^B 


SLID See System Utilities 


Disk 


triggering paddle timers [68] 


^B 


Super Serial Cards [74] 






^B 


SWO 175 




U 


^B 


SW1 175 






^B 


switch inputs 175, [76] 




USA standard keyboard 5 


^E 


switches, soft 22, 215 




USER command 197 


^fl 


SYNC 219. 233, 251 




user's interrupt handler [57] 


^B 


system clock 213 




utflity strobe [57] 


H 


system monitor 179-203 






^fl 


System Utilities Disk 1 29, 


131, 136, 


¥ 


^fl 


141. 145, 150, |75, 11 


2] 


validity check 49 


1 
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VBL [67, 73, 76] 


^fl 




VBLINT 163, 164, 218, [67. 73J 


H 


T command 145, 154-156 


. 159 


VDE [99] 


^M 


(TAB) [84] 




vectors 55 


^M 


TD1B 257 




ventilation 206 


^M 


telephone jack 7 




VERIFY command 188, 196, [36] 


^M 


temperature 205. 208 




vertical blanking 163, [49, 50, 73] 
interrupts [68] 
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VID 248 
V!D7M 215. 220 
video 

counters 233-234 

display 225 

display circuits 240 

display modes 239-247 

expansion 8 

expansion connector 249-252 

expansion output 249 

output signals 248 

routines 
firmare 115-123 
I/O firmware 120-123 
monitor 115-119 
VLINE 119 
voltage 205 

converter 10 
volume control 7, 232 

W 

WAIT [36] 

warm-start procedure 50 

Western Spanish Keyboard [96] 

WNDW 219. 233. 251 

word 1 106] 

14^0-? Integrated Macliine 13, 222 



Y register 17 
YO 218.262.264 
Y1 263, 264 

YINT 164. [66. 67] 
YMOVE 219 
YOEDGE 166 

z 

Z command 132. 139 
zap 132. 139. 145 
zero page 24, 184 



la. 



m^ 



t& 



s 



X register 17 

XO 215,218.262,264 

XI 215, 263, 264 
XFER 41, 42 
XINT 164. [66, 67| 
XOEDGE 166 
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